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: ^LLiJl 444*11 .olkiJl .0 

jJI buba. ^fl cllblutaJI Ajiac ^fl Aj tj^bbj ^.HaJI ^Uaill ^g^amj 

£ J Vj Yj ^ J • ^lij OJjoiC. QA (_£JjoU«J! ^liaill (jj£jjj (_£JjoU«JI ^UaiJb 
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•;1 il * A\ Jj|_uLi_i 

^jxj ja-aJI dlbboJI 4aJU*o ^Uaj jl <_5-jb]l ' L^aJI L_lb£ J b j£ j 

4 ^jjU/^l diLaJU J-gC lgx.Li.jiu)! tlibboJI jjjau J L-l_^uiLa II al laJluil 
' ' "*'"' jl' ^ \)* a <LaJ*-« (jc '"'•«■ ^ ? ^ * <j' ^-O^Aj ' ^&^ r ' 

bjbj Lajojj Uj-<ujj jl ' jJ*-« ^^jJabj ^jjAJ JjSj 1 3 jl t 1 ut ^ 1 3jli aJ dlbboJI 

tllbsJUtAJI j« lilJj jjc. jl tAiw-a ^JJ^ sjijai JjSj IfceliaJj bjjjxb jl 'bw-a 

Jj j£»o»a diSj Jal Jj <bJlc ofrliSj lilli J£ J*a. j-a j£<uj • 4iixa-a]| 

t_g.ii.nj t_ljjaiLaJI ^jlc j-a La^a Laic l_fij*jj jl AjV 4i£L<u> 4jjj jau <La.Luba Jal 
Cjbball ^bjbjj <^j*jj (data Structures) tljbbJ CjUbj 
(<=JU-J) ^jbboll jj jau j jjakjj j* jS-aj ^1 (algorithms) CjUajjl jaJI 
. 4i£L<u> 4jjjjij Ajuoj (Jal Jj (j^- - dlijj ^ jjail J AjjliiAJI ojji<a]b 

dbbJ 

jl tlibjbaJI j* dub J^c jo jj^j £^J-* u' <-S' AjjbaLa ^Ij-aJI 

L-Luia. ja>V <_i j^U. j* ■ all^j j^kJI liA j (word) (Bits)dibJI 
<jjbj ^YAj ^ij VYj ^ "l j A ii]b& JLLoJI Jjfui L ^*^ 4-1 jjajlaJI ja j 
J£ ' . ua (Bytes) diLub J\ CibjLaj ^j ^uiSj jl jL<u a^.1 jll <aKJI j . 

CjUK j* J£] . JjVI < i.nlt J bj£j La£ I j*j JlaJ tljjb jl 4ajbu 

tllLaKJI AJLi. ^ Lai i Ljjlj Jjj^ajJI ^jia jC jl*J LjJ (J-aLi. jljJC 
(_j j\ln^\| j^sjJI Jj-a jJ <aKJI jl jjc jl jic lilb^i dlbjLuJI ^L^ia 

. A^l\ ^ Jib (CuUI) 
I Jj (_1 jj-uLaJI ojSI j J 4j ja^aJI tlibboll ' aiuaJ 




oJj^i. C ibbj (JjSjj V j-« (jl *jb*J j b^jjiu *^ l — 'bbj " 

Igjbbj ^fl J^J*^ (J^j tS^I t£llj (_jl ajJatLall ojSIU! (jjjbc jl (J-Slj-a ■ 
jjlijj liliJ! (Jj-wtSI lli-^j lillil (Jb«aj £t»ab^)i]l (.llUj Ja jJ i-baia 

. VI* £J J jl VL« Jx**JI L-ta-ui UK 

I^A tUbball t> £-1 jjl 4*jJ Je. ^Vl JaJI jj ljU] J£ (JSuj 

.. YYo- t o i) Ju ^aaa^i j^Vl ^ (Integers) V*a J 1 ■ 
t_a jja. AcbUI ^iilLa J£ 1$j ^^jsu j character AjajaJI ^bboll ■ 

(J.1C.I > - 1 1 ii jl j t_a jja. Ujl£ 4jja-a) J "-llLa^lc j 

^^laja jaaa ikb ^1 ^ j (Boolean) J (logical) AjakjJI iiAjbJ ■ 

ojjjL^a ^3 V) dlbbill £a (J-al*JJ jl (JjSluU V L_ljjoiLaJI ojSlj La] 
lilli ^jjj j^ojjJI ^c. CjbLnU 4juji\ ^1 jjVl alclj* ^ .liV <jl£ - 4jjbj 
<_K ^ tllbbiJI ^jj .H&J jjLajJill cJjJa, ^g-^i.iU (_>abk (Jj-1> (JO^ 3 (j*- s-i^C 

• ^bbj Aj jl£ gl o jSIUI jjjbc (> (jljic 
jaJu (jl£ I j] 1 laj i mj Uljjc Ijjiia ^»l bjb (jl£l c.1 jj-u ojSlill (jl jic ^^-ajoLi 
(_^i £alj-« s-^c (j^ bSj^ (jj^J (jl (j^-«J lP] *j^-^b Jass ,ia.lj 

. 'lia.V jiui L£ S jSlill 

(JS t bjbj 4_Lo3^)]| .iljC-VI j^«JM ajjg iVi^ lIiLlo jjlji. tlj^b lilbA 
iJ U^ 1 c^^) jM 1 cs^ 5 ^ iJ c^J^ 1 J 13 s2 ^^jjj^ 1 



a Ac j 4(_j^jaJI j i—llL nil <^lc ^3j]l <^lc JJ^aal <jj& (^JJ*^ 

: ^!L* ^jUJI ^^jLjqjI ^.udl Jil<uJlj <_j^ ^aSI ^ajil 



2io - 


00 


00010 2 


: J \ + JlaJ 


7io = 


00 


00111 2 


: _j V + Jl<uj 


9io = 


00 


OIOOI2 


: i ^ + JlLsjj 


Oio = 


00 


OOOOO2 


: — J ji^a + JlaJj 



AJUI ftijV! U 

-2io = 100 OOOIO2 : 

-7i = 100 OOlllz 

-9i = 100 OIOOI2 

-do = 100 OOOOO2 

jJjLaj ji^a t_l3luij jL-a t_±i.jx dlLcl jjl jiJI ajlA (jl LiA Ja^Li 

(jjjjL.iUrt JJC- La^jl 4_i^s jjl a^A i-baia L_ljjaiLaJI bSJ 1 " ( jjjalla a 



_J Y — JlaJ 
_J V — JlaJj 
_J ^ — JlaJj 
_j ji^a - JlaJj 




L-llLuill {&J$ 4-«J3 JL«J ^ J (JLaSVI) ^LuVI jij i_a^)*J j 

-2io = 11 11101 2 : _j Y - Jl<u 

-7io = 11 IIOOO2 : —) V - Ji^j 

-9io =11 101 10 2 ••-}*- iS^j 

-O10 =11 IIIH2 : * " c^j 

(jjslli-a jJAaJ jii-al! eUacj ^ ^ jVI AAl^jall L_l jJC IgJ 4jj^iaJI £>i& 

j-a lgJ3 (J^btill ^aJJ (Jj 4-a!)lj«JI Ajjliil jliicl frLLcj jl jlaill jj.Jj ' 

. i_$J^ "t>^y* (j^iJI ^ ■ aSl ^ ' al 1 aJ Jxj Jjl j .la.1 j lillifc jl£ Ijjj ^Sjll 

: ajJlill djojjl^l 

(jjAlJI ^ 1 aSl ^ ,ia.lj ^-a^-J (^1 -l^lj l_fiLjaJj 4_LajjljiJI ^3 t " 1 <n 

-2io =11 IIIIO2 ^ - 

-7l = 11 110012 V - ^A^Uj 

-9io = 11 101 11 2 ^ ~ 

-O10 = 00 OOOOO2 ji^-^^j 

jl Ja^lj LaS tA-ajkJI (JJflj ii.U jiua L_l3lui jl iaa^ilj LiA 

AjI jll jJI jl 4-*^laJI AjjLiiS jLllcl jjJ j Ajjlc <L^]aJ ^jj ^_>WI j £»a?JI 




: j ^-a!5Ul! 4±a jjl ja. ( S 

+9 2 = 0000001001 
-7 2 = 1 1 1 1 
2 2 = 1000010000 

(jSJ j I jjjLu U-oa. LiLaC I j] "2" i all jaJI CS -^»J V Aij^Iall a^A 

9 2 = 0000--01001 
-7 2 = 1 1 1 1 - - 1 1 

0000 -- 00001 

1 

2 = 0000 -- 000 10 

"Y" 4 ^ a i ^-M n'i\l 



9 = 00 01001 

-7=11 11001 

2 = 00 00010 

^1 j!\ Lai . oJi>aJI Ajj^I ljUUJI j (mantissa) LuiiiiU cs -<ujjj 

J jVl f j aJI ' ; ' j ■ u (j C ojUc II j tjjjLui^l jl a j£JI 4j3 (j^p^ 



OjV LSjuSW f. jaJI ^ j . ^Uill «■ jaJb ^1 a jail Ic j3ja (jjluiVI ^ ((^ jj-jISI) 

(jl J jL~a SI (J±9J V t^)i»-a 4jjjou«JI AjLiJl jjLa-oJI ^3^)11 (jj^J (jl 

o3 jjj £JI ^j^aj j^auJ iajjaJI I^Aj t ojjoiL* 4jjjou«JI AjLiJJ IjjLa-a jj^J 

CS — «^=^' J c^— 3 (j^J ^ * X ^ ♦ » jl ^ * X ^ t_i&J jl jl*J <jj;iLJ 

^Luj jojLttJI^ SJI *j^l <_^a uj^Jj V ^ * x ' 1 . Ajji t_ijjojLaJlj 

. X . , Y JSJJI ikb • , • • Y tdJj^ .J jail „ ja. ^j£]| jaJI ^ V jj^ 

1 — V . . . I^IIa j a jill j^. ^ Y - jj^jj jjoi^JI * jaJI ^ • , Y o j 

. a jail * j=» ^ £ j (J jjo£]I * j=JI ^ • ,V jjaj j ) . X . ,r 

lip] jl£ lj] JllaJI Jjfui (^Jc 





a jail 















I *•* • ••••••• i, g * 

: ^Wl jaoJI (^Jc ^jG 2-aaJI VOj' f^J^' 

JUmi II jaJ jio-aSfl .1.1*1] (AjjISII jl) Ajj^jJI 2u^l*J| (iTja. .1 

. J^Sfl -l.l*]l o j3 Jl* jiu^aSfl -l.l*]l * j3 
. JaS3 jj.l.l*]| (^JJoiS £»<^l -4-1 
L_ljS lillj frjjJa ^^Jc ojall (Jj.1*Jj jlix^aVI AJI jb £uli]l JjoiSJI 

. (_£jjai£ll «. j^i! 4^s>11a3I ^.LuiaSI L-baia jjuiSLl! 

: Mitt* 

«. CLiULk 1 ^tijj l_i jjoiLa. ^^Jc V • • • + • , • • Y ° AjUt\I 

iS j^l 



jjSVI J-lxll o j3 (_>uij ikb jjuuaVl JJjJI 4-<£lc. liSja. ■ 

£ ^ . x ., Yo = x ^ . x ,,\o 

M .x .,r yo =., yo + .,r. . . ^| ■ 

ijj £ ) • x . ,r = gji ill cjUU. jl ^uUJi ■ 

' ■ lljS ^fl Lj-L >-j ^aJ ^gjJIj Aij^tAl! jjxj^ll ^alaj I— JjjQ l_fijjaJI (JAcJ ^aJJ 

^U^lj c(EBCDIC) <ih*J (ASCII) ^1 f Ua JjVl ^—11 
j£l (IBM) <J ^ r Uij j^i ^1 ^LkiJI U t ^tfll ^Lkill > Jj^I 

JAAJJJ 4jl ^fl (Jj^l jaUajJI (jC t_aii2»Jj t^JLtll ^fl L-liulljaJI tlllSjjui 

jlAjli ^jSJS (JjVI ^aUaill Lai .^lajVI ^aJ cojajSJI t_Sj^aJI ^aJ a jj- ■ all i_fij^pJI 

. fl J^- i all l_fijjaJI ^aJ ajAjSJI l_fijjaJI ^aJ ^alijVI 

j LfrLajS (jj^ La-lic JaSa j AjjLuj AjiUalaJI dlbLull (JAoJ ^aJJ 

. bj£ jl LLa> ^j^lj 1 gJ aJ§ j j£j La.liCj AjLaa jl ^Ja i a ^j^j 

(JjaJ (jl (jS^u !)Ha3 ijsJ^ lL ibUj ^jj (j^ Jjaall A^a^ll (Jjlil ^ljlu 
^aJ AjjjiaJI ^ilsJI IgJ ■ al i aJ Ja£3 <S j£-uiJ Ajjjja Joel J] <J-a3jil i-iC-Sfl 

J) ^jAjaa. J (j* J jaull Lai . I j^A j ^ ' X • , Y A ^ gj Y A ^3 j]| !)l!La £^]aJ 
4^a^>JI dlli] (jtia^tla (jjJaUjiaJI liilSj lajai£Jl j jl (_JJjiullj Laj ^aJJ3 

±*JtiL J jLaj r ^ . x ,,HoV u ^i^ll j rY<=,V 5^ 

^ Jl (> Jj^ill \J .riO ^AJ J^J| J V\1 ^ jll 



+ V> + '\ x 1 ij\ Y oV j^c. ^Jjjaj jla ^ ....... ^ 

.YoV=Yol + ^= A Yx + v Yx. + >x. + °Yx. + £ Yx. + r yx. + Y Yx. 
c^bbJI 

N j I j£ JjVI i-ajaJI jl£ lilfl t^^ViMiinil JjVl t_ajaJI i—ima jjjtLall ^jj 
Lai . I jSjia b-iJC I jjjtlla liljj JJC l_fijjaJI ^)JQxJj bo3j 1-liC jJ*IaJI J^jju Upji 
ljSjJI J Ijbijjl UJ&l j CjUUI ^a! ^ j ^ j tJHuL Jl« c£J=>^ ljUUI 
. £t-«lj^)ill Jjl ^ till jjstlttll l_SJj*JJ ^jSJ IgjU JbsJI 

J£ (jiaj V aJjia AjjLu a^a.j j£ ^^Jl J IlIuuJI g^bJ jjilJ j) 

^^HaS .4_ljbj till .la* j \c j)A-\ a\ \ g S i r-i j ^ ^tliJ sj^jS LjljjlitLtt lilLi^S C(_yial^C.VI 
cAjJjSj CS.i!)b»a £tJjbj t4-aja)l jC- i jC <*t W*" jjl Jj^j 

^cJI .. <£jiui (jcj t4jb>jj (jcj tAjiijM (jcj tlgJ3 (J^J-iJ <_$^l 4aui\ji1\ 41uJIj 
JJ«ia lilLiA jij . t_lllkll ( L j J (iljiuU jl (JjSLU 4jjbill till .la* j]l sift j£a 
oJjLa (JSj tt_l]Ua]| t_fib^ajl ^^Aj o-ijio tllljjilo (jo t_j£j»a t_l3Ua]l jA ^^jailuil 
JaJJjJ (jjll SjSliJI j* JS . SjSIUI £3 jo J) ^baj tlitajLall ajlA 

4jjLu LaljlaJiujIj IcjJjuj IajjSIj t4j£j»a ^Jjbj (jj^J (—llUal! t_i»-ajj 

UjJ ^-^J-« ^-p^ CP" ^J^" • C1l^-> mill dllijSi 

: AJbMI ljIL^sI 

jl ' . La-J AijSi i-llbbj (J£ ^.Ij (jo 4_Ajb\JI Igjl^j (J£ ■ 



^Ijjl in u j ^^jiaJljj {£J^i\ AxS3S LjLuiA (jj^J (jl *JJJ Jk "< a ^ 

^la jaaa j J j-aC I4J ^gjll lilJj ^! jll till j 4i ji^xJ (llli ji^uJ 

(jUuc j j jjl — 1 

c. la j — £ 

l US ill <Ull.llC. —1 



1 ij£ aJj At.i.iU Aljla » Aljia 'S^J A3ji»-aA]l o^A 

. aJlLa J£ ^ AjuukaJI aLoiSM 



1 . 


lo 




lo 


lo 


1 . 


1 . 




1 


1 . 


1 . 


lo 


lo 


1 . 


1 . 


1Y 


My 


£ 


1 . 


1 . 


lo 


lo 


1 . 


lo 


1 . 


Mo 


r 


1 . 


1 . 


1Y 


lo 


lo 


lo 


1 . 


My 


Y 






































Y . 


Y . 


Y . 


Y . 


. 


r. 




Y . . 


o . 



lj'A] t_jlLLll jc JLuu liili (V) (_j!^U=JI «.LuJ jc JLuu Laiic bila ((—lHJ! 

Ajjbll AjjSi Lai . Jlac <— ulall U^. a j&j tASjSi .t^I ^ tlllbll ^Js^aJI ^ 

JLuij (YiV) t_L^Usall CjL>jJ jC JLojJ La.ljc AjU (^Ual djL>jJ ULuaJ ^1 j 
"1Y" (_£ jLuij ^^A j dllLMI J_»axJI cs^^' ' ° ■ ^ ^Jalai ^JC £JJ ^ill jLuJ! jC 

AjjjJa ^^ic llaxj^a L-UJjJill > ■ 1i AjjjxJII Ailll ^ L-lJUaJI <L>j.} (jc ejbc 

JjaxJIj ^ Jfl> all <^b3l (JjVI J^a-aaJI jj^J (jl <_$^J a«aJI 

£ uajx ^^bJ jla t Y) iJiUa]! c^Ujj blL lij U Ajjj*J! Aill iMjII 

L-llUall i-^JP jA j J jVl ^ j-aaJI £-a ' L^aJI ^Jalaj ^fl ^JJ ^jJI jLull jl 

L_llUall jJJ lajS lilLlA j! ika.V jll AjiijJ J *LajuiVl AajIs <^3 (^jbll 

I jpSSfl A3 jL b^>]aj I j] Lai . c.LajoiVt AajIs L-ima AjlujM j j^-aJ! 




Jjj^aUj A* jla-oJI (jC LilLui j oJlLa J£ J J-"^ II AHui^I lllL>J.} l$J jll lilli 

J (_>u-qUJ1 JI^jjJI J lJUJI a^.jj aJLou Uili - ( o 4 £ 4 v ) lJUJI 
a^jIs J V ^aj ja ls mjo1\ <_ilUall j AjjjU'iVI a*11I si-* jA j t^-J jl! j j^*JI 

: JIjII jaall Jc (—ijjojLaJI J AijSi jjj jaj ajj 

I^jj ^ill ajSlUb ^a^JI ja j (base location) ^LaVl £3>J jjj^ 1 

. A3jS> .-i^l jx-alic jjjjaj JIjjII Jc ALa 
.IsJ (J£ J CJ jjiioJI JJC -1*jJI (Jjiaj tA3jSi jlaJ J^C (jjjaJ L_l 

((cJ2U.ll) o. aIjLj JjVl j«J: i*J till* JjUI JliJ J 
.(sjU J£ J -01^.1)0 a! jLj CjO ^Jlj t (j|jJl)l a! ^Lj ^itill 

AjjIjII A3 jij^all Lai . 2ll« (^jlc. .llU. <Jj jJjjJ (Y) jjj^JI <JjVI 

(° ' ^ ) J**^ 2lxo3 tii.laC.2U Jjalj^aj 4t_ajSx<ail JxilJA Ijjljjal^tt IgJs 

jli aJ1u.VI Ja—Uj Lu Jll AjIIjII as jiuaJ U t ^o j.^ll jl 
J iMjII JI>J J lJUJI a^.jj jj^ij ( V t o 4 £ ) dj|^>J 

. (_l2Uall AajU J £ ^3 j L_llUall jA j 4 ^iuxUJI J ja*1I 
Aj Jj^ajll pjj Lulj 40 jSlill J j*-aj& J£ £3^* (jjj^ <Aj ^ J 
^JjaSI lj] 211*3 4,jjLujVI jjij-aJlj tJxjJI Jjiaj < J ■ ai» II dlljjaij^U 

j' ajxll jli Y O £ jA a jSI j]l J J jVI A3 ji^aJI J ^LuiVI 

) — ^aj + Y<=£ ij\ Yo^ ^aj jA j&> Aa jjj^aJI s 1a J dJUiJI 

^| ooo = r + o. x £ + r<=Y ja a*^ (o t £) j.nwii ro> > 




J^lAO = ££1 + roY = £1 + o. x A + r<=Y jjliu, 

^ jLuu ftjsAj AO 4 t VoV t V<= Y £jal ^ <Sja** jj-ahJI J£ 



: (?) 

^ V • = ojSljJLi ^^jojluiSf! ^a ^aSI (° x i Ai ji^aJI jj^bc ^al jjj 





U£ 


^ 4 r 












m 


^ rr 




^a jJI 




y t £ 


y t r 


\ 4 \ 






^ £r 


1 £ . 


irv 


m 




^a 




r t £ 


r.r 


v\\ 






^ ££ 


1 n 


^rA 






£3 jaJI 



^rv = 1 - Y + - V) V + )V. = (Y 4 V) I ^la 




+ — ^LMI x J j7l + ^LjVI ^a <^a jj<;-' (^LMI j*j t 

1 - JjVl :bo 




l_SJj*jll ojjjjJa ^^ic Jjiuj ,< ^?- a ^>^l till*! (JS 

JjSfl AijSi t_aj«j JI!lJI JjUuj cs i*i J£ J j UjUjI jjcj 
^*JI cjl^u I4J j t(_L)UaJI CjU.jj rl^Ajuali Ajjlall 4i ji^JI Li .^aj^. 

(jS^U l_SJ^)*j]l \±$J .oJjLa *-^J <_&-*J <J^ <J^J '-^lj C-^gJuo t '< > ^ij 

( '< > J-^ 1 nil jjj (_3^>a3l JaSa jJ-i*J dll ^ AjjSi ^ lix<a (Ja-uill jj^J (jl 
(Ja-uJI ^ JajpjaiJ V Ajl — La^aC CAk j tlL^La-uill jjj jl 4ijii-a-aJI 
,-irtll ^ cdJi JajpjoiJ LailJ .la.lj qa AjUUj (JS (jj^J (jl 

IgjJaxJj iAAAi^) I g 1 <a*Jj t4a3^)3k "Uji^ (jr*nM j j£Lj jl j^-oJ ■ ail 9 

^Jc. (_5jiaJj dL>La-uj tlllj^J 4ijS>^i^\l jj^J — t—luilj jl £tali 

. <a^a£ ?r 1 t V (Jjjaull I^Jj AjiLila lllliLuj ^Ujlj frLud 

(JjiaJ! jl (_jl < CLlli ji^-a*]! Aijjja (_>uiuj llLyLa mil jjjij ^aJJ 
ojjaiLlA tllljjaijx l^JjSaJ (JjuI Ajl Vj o^)Sliil ^ flJjlaJLa ^IjaJ jj^ 
^LauiI jl Cljlaj«-a (ilLiA Lajl j t j. *\.\\ £$yi L_lLuia. l^JjjJa ^__k- ^JJ 
. A SaOuull AjjLnSI CjI^2ljJI (jLa LgJiLa (Jjiai] jjjlic (jLeu (JjLaJ] 




: J istl #a j_.ll ^UJl J____J1 

«■! j^.1 tlj^J (j-a JI£joiJ £c»aljjJ t_ alljJ 

4 «Kj Ij jjj jj^l jmjj V (_$jLilkl «■ ^Ai^iW (_>ulj 

.g-oljJI jjls. Jjj f-ui! WjSxj Program 

J—C. C-VI 4J3 A} c^^l * jaJI jA : Ljl&ltVI jl CjUjjsjII *j> .t 

(j^aaj al laJluil (j-L«UJ bj-ic (j^lc-VI J^b>. (j-* (j-M l_jl.l_.jll eL_uil O 

AJa ui! jj till.!-, jll a_& j^lc-VI fJJj Jli-uiJ 4Jl1 Jl j-ll 

: ^___ l$_c j^lc-VI -I jaII o.i_. jll I g y°-jj Uses ajbc- 
Uses Dos ; 

^S-^l CjI J JljJ J*U_1I j^c-VI 1-A JDLk t> ^ 

• DOS eA-.jjl 1 g )\c, (_£jj__i 
. tlul j_1I O 
.Type 4^1_ <kJ jj ^OVuhJI a_J_=JI t_jl_uj*_]l o 

.Label c_UibUI o 

.t_lljji_x_l O 

. Procedure 4__jJ jj 2 ^ ^-,,„ ji (__Ulja.VI o 
. Function <-<JS <_v_l jj 3 * ______!! Jl j_ll o 

<La (. ja. jl 4__ £t»al jjII tllli^lcVI «■ l-luil (_£jjj___ll (jx ,j_j] 

.^c-atajjll tllli.ljJ_J > _ U ii*s (jSJj 
^ jjj i <a j & j ^^jojLojVI £j\aJI jA '. ^aljjlll ^ i £ j\i. 

(j « 4x- j^-^ <\ La^jjjj End. A aKj ^g^jujj Begin^-aKj I-jjj ^c-abjj 

.^c-«bjjJI J_u_J <_£_]! tllljLaJI 



_Juj*jj tduljoJ! t_aj^)«j t^c-ab^-l i_ajj*j ^jl (Jl__uib Ail ^fl ^jj 
. (--L^La mil __fij^)*Jj tdllijSi -Jujxjj t4q\"i-s<\\l bjXiljjb 4 Injun ill dlljjilLtt]! 

J*J ^-ab^jJt i_SJj*JJ Vjl l^fi Llllsjj*_JI a_A : ab_l (Jb^Jb c___ ^LJjJajJ (jS-ttJ 
(jjj ^ i __i i^c^lA\ ejbkj 4__uib £t»ab^)J! <— *J*Jj ' (p -TO gram) 

_\*J . J___ L_lb>j_»_« jl ^c-ab^jJI cs^ jl L_lb>j__« lilljA (jj (jjjojja 

V ^1 (jJjb*JI __ul Jill jl jj (const) 4-<J_i _*j __u! jjJI i_U_ 
L_ulj_ll _xj . AjIaJI -_U L_ljjoibi.il bjiuj*- (jxs lii tej-il-il bj-aJ3 JJJ-J 

jl A-jllalo jl ^J-aSj -l-cl jl c4j_J__«. -I-C-I Laj <_gAj t L_ll jJxlttll L_SJ^)*J l_UJ 
cllljJx-Vol) c.Lu-1 4jb£> _xj Lilt jji-ia]) ^jj ___>_: j (vair) <a]£> _*j (ill- ^aJJj 
_*_) t_fij*_3 L-lljjSi Lai. 4_a!i__J Lg_<___ j 4_jj_U IgjukuU (jC LgJ___a j 

<aK 4ib_ab 4_ulu_l Lllljjj-Lall 4_b_ ^ L__ 4_a^lc (JaC j *bu_l 
-Uol lilliA CLulS ,-)l 9 

^ (j-a _\xjll L_a__ajJ a_lcj t4_jjoi 4»a!)bu jiJVI J -ktill (jJJ (J > <nSj ^ji___«iS <J->J-« 

Ja dlbbiJI £ jj (_s j*j AUuA\ L_ll jjxiall 4-U ^ U_; -til- ^Jj ^ _*J ^1 

- ... f - • f - f - - 

lfrT_uj 4 (type) A -Kj V j l-jja l_u_*_ J&ti Ja-JI Lai 

£-<s j-J b-UA -J>Jj tJji-JI v__JJXJ __]_ ^Jj j_J _b>ul ^ jLuiJ {_b>u_l 

(jl£> AijSi ^gk lijii-a (J!Lc_ bj£>_ La£> LlL)_a-u_l (jVj t4_aJj_ull till jJsti-l! 

__ (J-luib AiS (jj-u l-^Jj tdi^ i n\l bjjbbj 4ija__va j* 

(j£_j _)a i all jA ^bj ^jj (j^ A_ljbljil bjjl__».j (_U->J ^^Ic. (_l_Lb_j 

bbJI 

. ^jMi 4JtSj (JliLoib 




Program Example (input, output); 
Uses 

Graph, Dos, Crt; 

Const 

Nostud = 50; 
lowmarks = 5; 
highmarks = 100; 
subj = 9; 
qu = 5; 

Label 

Stop, LI ; 

Type 

Studentrecord = record 
Total : integer; 
Order : integer; 

End 

Var 

rootl, root2 : real; 
Count, I : integer; 
Found : Boolean; 
Filler : char ; 

S names :array [L.Nostud] of char ; 

Smarks :array[l..No_stud,l..subj] of Byte ; 

S_d:array [l..No_stud,l..subj,l..qu] of Word; 

Stud_pass : array [L.no stud] of Boolean; 

students : array [1..50] of student record ; 

Rec : student record ; 
Procedure proc_name; 
Begin 

End; 

Function f_name(p_var : var type) : return type ; 
Begin 

f unc_name : =value ; 

End; 
Begin 



End. 



; 

; 8= alu^l 
Ja-ui= i-iiUa Ja-ui 

5jW 

/^^w JJ* : JJjJl i jljull 
; tjWi! : ^JTJ' 

; ja [o">UaJl JJ*..>] Si^iA" : i_JlU' ^1 

;s jjiuaJl SlJ^SlI i iJ'jUail 3i_jiA« : i_J\Ja)l 3jr_,J 

; 3_*Ja)l iljtpty ,y [aJLu.1i.. \ t t tj'iUaJl JJ*..>] is^ju : i_J\Ja)l J-olil 

; ijU^l ^ [o'jUall 5ijiA. : i_Jlk)l 

; Uib J*-* [o'jUail J-tf-.. <i] "iiyutLf : Ui^> 
; UHe Jjn- jj: ^ J*-> 

;5jU 

; SktIjJI ioJJl £ji (SPji : J->jl1 jjitel.1) SJloJl ^1 5jlJ 

SjJJj 

;iuJII := illjjl 

;5jU 
JjJJu 

.5jW 



LjbLill Jc (jjjlic ^g-^i.iiJ (Jajuo (jc jj^lc-VI ^jJajp ajfijai ' ■ u£l 

type address = record lV« = cjJjb*JI £ jj 

name : array [1 . .30] of char ; (V • . . ) ) 4i jL^c : ^\ 

street : array [1 . . 30] of char; (V « .. \ ) 4i jL^* : £• jLill 

city : array [1 . . 30] of char ; ajs j=» (V • . . *\ ) 4i : 

state : array [1 . .30] of char; Ajs ja. (V . . . \ ) Ai jL-a* : aJ^ j]| 

code : integer; ^ j : >> jll 

end ; ajUj 

jl b^aul frUuaiVI s-i^jjp diLLac. Aj LuaLk Ul£-a iJji 

j-«J jl Lai . Aj^jJIj 4jjJLttJlj ^jLuiil Aluullj ^aJ ^^Jaill (_>«ajj . lilli JJC. 

: Jlill jajll Jc jjiS* t_iu j*j Jj 

Var 

students : array [1.. 50] of address; 
Line : address; 



(jj jli«JI (j^ [ o , . . \ ] ji. ^- : (_£Ua3l 
jjjlic : jljjc 



"UjuiI kluij ^.1 j JJ*la lilbA j (Students) j t-J^ilkll cs -a J oU (jJjLiaJI Jaua) 

(Ja-uilt ^ j-*J 4-aJa " j"*J • U^J^" La^JC Lai . i_l)LL]I (JLl^La-ui 

(JjSj La-lit IgJj-aj (jljjc (Ja-uill <I-lL)Lj (J£ (jjsti "(jljjc-" (Jj^ La-lic Lai . (jljjc 
^ JauuJI La j c4i jjj^aJI ^ ^jjj i . |]l U| CjULu J£ cs ixj (o) <_£Ua 

(jj^^J (jli ^9ja, ^.^11 jj^alic- (j-a J' !)Lal£ 4j«-a (_J»al*j3l ^JJ ^«ja, ^.^11 

t4jjSi <-\<\\\ ^gk A SaAuull jj-aLiaJI (jjjaJ 4_SJjja ^JJ 4ijii^ajl (J^.lj llL^La mil 

ct^j^LLlI ^Sla j^Vl lJUJ Jau-. JS ^iu (o.) ^UJI Jj& La^ :S*la 

(Y) ^^UJI J jSi La^j 4 JjSfl lJILII J^u, J£ ^iu ) iJ^Uall J jSi LaJ^j 

^jlill ^Lyi U . ^LMI lJILI! ^1 o^Jj JjVl lJILI! u'j^ ^ £ j^l 

^ jjjaall ,xil >a JJc Lai . j 4 JjVl lJUJI jl jie jJI jaj JjUaa 

^a jjil _»a1I jl yjjLiaJI jjc ^a LijjjJa^ l_l)LLJI jjc ^ jluiia l_l)LLJI 4i js^-i^ 

L$j«jJaj ' ° ■ aj (j^-aJ . £3j-a "V « « = ^ \ ^ XO, ^ jLoij ^1 (jjjLiaJI (J^-uj 
I^A . ojSlUb ^LuVl ^i^aJI j» o<< gljA jl ^Jiaj : ^till jaall ^^Jc 
^ Jj^l ^V! t_ajja. ^^^jjj ^ 4 JjVl j^VI t> JjVI t_a jaJI jjSiu ^i^JI 

^jLuill AijSj^ao Ig-lij 4^jojVI (_5-ajaij ^9ja, ^ ^ jjljic. s^Aj V • ^kj L_a^pJI 

^pll Ajj^aJI ^9ja, >-„ ja, JSJ £3>a (J-^-aJ U j^. V • lilJ j£ (jj^ ^^1 

4jV jJI j-a J j*^ ^3 V* * (j-a (j jSjj ^^iJI ji\ ^aJ li^a. V • (j^j (j jSju 

j' talxll L«ij^ ^ Y ^ ci?-" 1 <J^ (Xjlj-aJI p J-a^-a (jj^ja Jai9 l^lj 1*1 ^Lj ^Ul 

. !!>L>jai . (jj^jj (jjll 4i jL-aJI ^ J jVl 



^LiJI ljU jkJI 4jIj^J WriteLn jWritejiijlwil JH-u 4J.J - iklaij 

jjjj^I! JjLii WriteLn ajl^c- jl 1 iu jll (jjaJI j t-Ua-a i_sla cs Jc J 
. ( ( ! ) Jala ^ -<~-.« CjI jLc ) CjU jkJ 4_>t£ jl jl^j 

■■ ( ° ) ^ 

Year : =2002 ; 
WriteLn ( ' Sudan' ) ; 
Write ( ^Tabat' ) ; 
WriteLn (2000) ; 
WriteLn ; 

Writeln ( ^Exam' ,year) ; 

I^till jaall <_jJc (jj^J (^c-ab^l L>° Sjijill .Iisjj .lie. 

Sudan 

Tabat 2000 



Exam 2002 



:AJts]| *L^Vl (WriteLn jWrite) ^1 jLe ^ d 

•CSJ^ 1 ^rlj^VI jjSja ^jla. ■ 

. WriteLn ajLe li«.iaaJ I i] Ic. jli I jkui ^1 ja.71 ujM *<jt"^ ■ 
lJ&A Uu.1 (WriteLn jWrite) ^1 >V! ^ 



a jkJl jiS ReadLn j Read jijjL*JI JI^-j 4jJ ^^1^ 

jl j_Jial c ReadLn jRead <_p jUc jjj jjjal! ^ajj 

: aA\j\\ ljU jLtJI Jc Ji^j FileName jjilaJb 4jj jIujj <— al« tdLiA 

10 20 30 40 
50 



ReadLn (Filename, A, B,C) ; 
ReadLn (Filename ,D) ; 

J ji ( . i n Jill Jx. A,B,C CjI jjiUl 10 ,20 ,30 ^1 iiJ ^ 

calaJl i jj^a. ^Jajoi U^u J&jjj ReadLn ojUtll J ji\ ^Iciiu^l 

j ReadLn Sjl i*U ^LMI ^IciiuiVI jj IjSj 50 4-ajill jli 4^ic j 

. 4 A ajall <JaL>j ^jjj D jjiiali 
Readu ReadLn JiJ-F- Jl-^l ^c. j 

Read (Filename, A, B,C) ; 
Read (Filename,D) ; 

<L J jj i.i n Jill <Jc A,B,C CjI jjilall 10 ,20 ,30 ^1 jUJ 
jli <ulc j >, aUb jkjJI c ^uaj J jji^aJI <^ajjj Read ojL*J] J jVl ^IciiuiVI 
. D jj«iall ii.,u j Read ojU*U ^pljJI elcJluiVI <kJ jj 1 j& 40 A ajall 

: (V) JlJU 



area - ;rr <sju^u Uaj ..i.-v, i^Ua jL 



Const pi=3.14; 
Var 

Area , r : real ; 
Begin 

Write ('jJatt! <-»«aj JIjI '); 
ReadLn (r); 
Area:= pi*r*r; 
WriteLn('s>»^» ^-*', a rea); 
End. 


(<>*) U« 

JjjxJjjX^b = A^LubaJl 

(area," = »jiUi"^UL**) ^ 


: (A) JUL* 

area = — a£ 
2 


Var 

Area , a,b : real ; 
Begin 

Write ('fclfcjVI Jjk ^ Jiji ') ; 
ReadLn (a); 

Write (*Sj&UUI Jjla JajI '); 
ReadLn (b); 
Area:= a*b/2; 
WriteLn('= **l**»ll',area); 
End. 


0) UH 

(uj) I jS'l 



: JULoJI Jjj > u ^^ic l^la jSii . 4iJlk-<JI 
:^L>iiJ1^il1^1ajUo[i 

. bLa^ \iic gjlill jjSj J ( Jl£z> lie ^k l JuL>> lie : "*" l_i jjjJI 

I jLla taac ^uLill (jj^J jl ^ .ue ^'qj'q^ jjc :"/" 4.<n,nflll 

. | jjbia \llc ^jju ^aj £_« jl sji^ jjc ^-a 'qjq^. J-lc : "+" ^ aa II 

1****1 ,.„•** \ ** ** ** ** || || ^ \\ 

. > J a J a ^ U-^C £c-UJ jl ^ JJc ^ ^ qjq^ lie '. — ^jJajl 

. llx]\ ^ jj (> JO*J V AilkJI <mM ^lalUj (x) J^tlS AillaJI <aM: abs (x) 

. Uijia. bjc. ts iiaa. jjc £0"^ : sqr (x) 
^^nUI fjjjt jll! j (arctan (x)) JkJI <>> j (cos (x)) b> j (sin (x)) U 
ULia. \iic J ji l$K sqrt (x) <^lAM exp (x) ^ jSJIj Ln (x) 

. \llC J LSj X <aj5 tlulSI 

. LlSj gttj f la Jl! c jUI : "-" c jJJI 
x y <Auia ixi gjbJI jjoi^JI Jaj^j Uaj £cj£ <Aui sift : y DIV x 
. x y <au£ ^Jb Uaj ^ji si* : y mod x 
. Uaj x jl£ \i\ La3j ^ijj (j^bj ^j-aJI <lb si* : Sqr (x) 
. ju£l\ Jaj^j Lasj x ^V'U \l ^ siA :Trunc (x) 
. LaSj x ^sjs^ll joxSI qa sjA :Round (x) 



CjbLnll J*U±j A^ajJ CjU] <_Ji. ^ j JILaL 4jJ jWh lilljA .pi jail 

<SIJ ^^jj . chr(i) AJU j ord(c) <SU <jaj=JI 

LailJ 4 l_fijjaJI jxajJ Jj-1?. (>« (c) <— SjaJI jaj i -r4 i J i Ord(c) cA?^' 

<S!J j! Luj . (i) l^jLou aj*j ^Ul t_ajaJI chr (i) A^liill <S!J 
^ic j^jII cjUL*]I J£ tjjiki J »l j*J j^V^ ^ J ord(c) 

: J ^! (jlluiSUl* chr (i) ^Jj ord (c) <SI^JI 
. ord (chr (i) ) = i j chr (ord(c) )= c 

: ijjkijl ^ULlJI ^UlUo 

. <jalala 4-<u3 Igjfc (Ja j jjill J£ (jSaJj ) AND 

. ^jalai^ -Usjij ^cjjj (iajjoi t3^^) OR 

. <jalala <<u3 Igix £cJUJ (Jajj^JI ) Not 

. 4jiJala 4_<ua ^cjjj > (j-a (_Jal 

. 4_iaiaia ^cJJJ = > (_£jluiJ jl (Jill 

. X ^J-ijS JjaaJj ^ j AjaUala <*J3 <ia £cJUJ Odd (x) 
. jiajoiSI frlgjjl Jj&iJ cs^J ^jtJala <<U3 Axa ^cJUJ Eol (f) 
. (—ilaJ! frlg"ul ^ j 4jajaia <Lu3 <la ^cJUJ Eof (f) 



isj^ ^a-a j£\ tliLJ jl AsjLJI till jaaJI ^ Lulj jjil 
dlUjSi .-i^l jLa AjS^aJI tllUjliillj lA Imjmijll tllljJxLall jl t^JaJjoiiSI AjjLnll 
(j^aJU £-a J-abtJJ (jl laJ i iUj l-lji«J jjSI tllbjljj lilliA (j^J tll^la mil t-'Uja, ^.^j 
^llaJ LpSf SAa^ajjll tlllxJ ^fl aJ ja. 3* JJC. j aJIc ac.U£j tlillniaj]! 

.aJj->"u\l dlLuUillj L-SjxJ tllluLull a^A . lgJ«-a (J^UlII j-a jiLaJ Aj-aLa. lllUa ajj 
jx (jS^u ^^lll lllla l^jlj 4_ijLij AjjLj jc ajLc oJj^IaSI 4_jjlljj| jjj 

l—JUJI ^ ^ AajLnJI ^JjLull CS"^ tllULaxSI tlljl£ Lai j . IgjtA J-aUjJI 

Ajjailla jj^ oAc o ^jaJLaJI AjjLlJI <aJ III ilgiAa. jl AajLj a.la. j AiLial 

(lAuijLolLl l_fij*J ^pll AjjLuJI ^la l_fiiaJI j AiLjaVI l$J ^JJ ( _ s jil Aajjial! 

jjjajll aL^L jLa j sUjI (>* AiL^aVlj t-iiaJI U>ja ^jj (stacks) 

^Uajj ^-SJ*J LiA j tAsjLuJI (Jj3 IjJaj <-lll» aj ^^l eLjuiVI l—la-ui ^JJ '"'J^ La 
^giiuJI i—la-ui jl£-aVL (JJ^J (_>*axJ (_3j3 LjjJaaJ c.bjoiVI (jj-lSlS (lifo) jilS 
^LMI JUaJI Lai . La yaC j jla-aJI tlllajllaJ l_luiLu (jj.^^ll AjjLu jjj . LLtSI (JjS 

^jj ' ° 1 all j < (queues) <— a ji^JL <-_sj*j ^pll AjjLuJI jgi a ^jaJLaJI dLuLuU 

(j-a (Jjl (jl ' " Ua tLaLaJ ' a^all (Jj»a jjjaiSLtla jjAlaJjl jx ' iAaJlj AiLjaVI Aj3 
' ijinall Ajjlilj (f if o) _»9j3 *— ^J^-i LAj £^>^} (j* Jjl lL-^j 

. (3^^-11 (3jLoi]I A-aAaJI lgJ3 iaL La ajlc ^_ill L_S ji-aJI dlliniaJ J£ L_LuiLu 

tAli al<JI ^jljilb v_sjxj Ajjj^i a^j->"i^\l iliLuliil! J&\ j-a S^jaJla -LijLli lilljA 
(JS Akb jl ajjjjJalb (jjul . ^aliJI AjjjSj aJ (_L>ui (JS tll^La-ui jc ajLc ^^Aj 
(jljjc Aj3 jj=S <-^ i • ^ UJ^J (j' ' j»L«JI (JSjoJI . lAi.lj ^ISjuj ' " a 1 all 
till Ja. jll <_5 jaj JiSl jl Oa.l j JSa. AiLjaj tajSliSI ^ AS ^llSI JauJI j 
Uijsuj (node) aAitSb AL alJI fj| jSJI ^ Ja-uJI t_ aj*j . JauJI ^fl AaiLuIl 
^gJt Alt al<JI ^ajljall ^fl jllluiLoil jljASC lilllA . jjaij^lL J^l (_L>-uiJI ,J-3j-a (Jla. 
^)j|^)J l_a^)*Jj 'l^jlSj JJJ^J jl LgjljiC aAac lilLiA ^jjliI ^^lll JjVI aAlaJI 



bjJ 4_ilb a.ia*l JJjjaJ V jl aJac (jl jic bjJ (jjjJ jll aj;la.VI e-isxll j t 4-ajtall 
jJij <Lajlall Jjj (jli o^ic J bl jit t*lLiA ajjjjJalb (jV <j£l J t^-ajlill Jj^lJ 
. iLl^-> mil ajjiia CjULall t_boiljj Ajjbull a^A .4-ajlUI AjLgj 4^aA j a-iac Jj 
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1>J Jl 



jljjc 



5LJ131I (jaijll 



Igoj ^jj jll CjbbJ SJ6.1S jb>l ^SIjII ^ Jl 4iU^I 

jl (JSIjjl jl (sql) (Jj JJ^ (Jjj £t«abjJ (J!La tllbbjJI ^cljS lllba "j; "UaxuljJ 
4_Lkl .Hall j ^ 1 all <bjbill dllc- jxi-s .nil (_Auibj taJjaJla 4jjbj jjJ (Jj£j3 

t 4jlia all ( " ll jl 1 na II J ^gjbluia. 4£j^.j tAjjoibuVI lililll fr!)LaC dlbbj jLa 
^gjbjalLaj 'A ^"'^ all ^jS^I J \a\jUj tajJC-j jl aJJ mV I j (_£jb>ll L-lL aa H S 
Ja jkai J jl Jjkll A£ ja. Cjbbj ja] Jlia j . La. jU. j bla.b ja-Vl iil jjJI 
(JULaj .^jLiaJI <£ja.j t aflJxLal t jjjiLuball dlbbjj tc.!)La*ll dlljja*a.j 4 alia all 
(Jja-ij tdil jljaJlj t4-luua II j t4.li ^ uill AiUaJ cWu Jll 4Ja jjill Cjbbj jaj 
<J£ (jj . Iajjc-j jfuLall j ^ajljaJI 1 " ik\ <\j tt_ub>Vlj (jjilal j»all ^jja.j 
4jjbJI I g U 'ibj AlaJ-Haj A ilia aj 4-aajJa tl ibbj £a (_Lil*JJ jll 4 ajajVI 

jjj J^c-j aUt^ jjj JaJj jjAj t4jaj!)lj«JI dibbill JcljL t_ij«J Jll a ^jaj all 
C^aJ fr Xa*ll Ljbbj (jjUJI Jlall J ^laS . Ljbbill Jcl j3j aJ jalall CjULnll 
a^c-la (jLaJ ^jLjajll dlbbjj (CLlbbj aJlC-li (JlaJ (jjjaLuball dlbbjj cdibbj a^cla 
UjjJaJU I g la JJ Aic LgJS j . Ij^A j (dlbbj aJC-U JlLaJ jljjiall <£ja.j CLlbbj 
tdlil (Jb-aj . 4jSj!)1*JI dibbill Jic-lj3 j^b i—ajxj oASa-a aJjaJla Ajjbj JlLaj 

: 2blbll <i£Ull 
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jkJI 






L-jUjia SI 


£ji!l 






jl j^ll 


J. jill ^ 




jail 


L-jlma SI 




(^-Vl 



(jl jjc-j L-lLuiai jAj AjLa-uill ^jii ^ <_K"J t_lLutaJI I j&j jlip » » 

. WAAVV yjiij j \ M-l^ 3 J* AjU-uJI £ja 

AiL^fl ^ajjl ( \ ) 

"^J«j" (jj (j* __)j£l jl (_£jluU ^tlk^al JcS/l (O^aII (Jfc • ^ 

. j' aj»JI AiLjaj J -^LajjIj^JI ^<Ui,iU "V <jl£ ( ^ j-aiJ 

J\ ^SjJ! .ilja.) UJftVl ^jJI-JcVl -V 

. .laJj l^jl j (jjjluJI 



Pi*nni*Qni 0/1/1 c^apu * 
x roglillll dUU >>U1LK, 


, i u \K j%tt i . *f„ ^1 ft! . >ji » *l ' i_j 

, 

• 




|-|-| ■! V = 100* 

llltlA — 1UU) 


^ » » = usSfi 


v ar 


.. t « - 


1 op ! integer; 


2 . aft itl. JfiSM *j» « xtl 
T^-J -11 . ^a^«Ji 


li cYV Itrltllltrll I . Hldl 9 


. ft i_x • ( al . a \ \ * ■ >^ *• 1 1 

Cs^v^ ■ r ■ 1 11 j ,r 1 '* 11 


si<iciv«<ii i <iy [_i**iii<iAj ui 




1 liar, 




Rani ti 




Keaain^top 




ixeaain^neweiemeni), 




1 1 — tii 41 ^ 4~n/in 
Al lOp — II141 lllcll 


■ 1 — is"^ ■ 1 


writeln ('over flow') 






VI « 


Begin 


2 .t <,ti 

«* * 


1UU • — IUU ' I9 


\ + , jfr^i *i *a1i = , jcSfi *s wit 


Stack(top)=newelement; 




End; 




End. 





^)<u>.iU i "V" (jlS (jjj ^jli (JJ l^iftll AJLuijll ^^pJjj <J»ajjljiJI 

. i_j^aJI 4\\aC ^ <l*> jjl jiJI 



Program delete stack; 
Const 

max = 100; 

Var 

top : integer; 
Deleteelement : char; 
stack:array[l..max] of 
char; 
begin 
readLn [top] ; 
If top = then 

writeln ('stack empty') 

else 
begin 

Deleteelement:=stack(top); 

Top : = top - 1; 
end ; 
end . 



4JbJl JiJl 



(jl ' " ua (jj^aall 4^. Lous AjfL^lbAj CAk jL^uA\ <L alall ^jl jail clijxcd : Vjl 

'j' <aic ' SJ i a) jl j' ajfc d V'w UK JjjJ jl ,_j^alajj 4aL,ha1I 



Jaaa siUj J£ fjj ilua. AiL^VIj Ljkll <Sj$-uU UuajJI ^1 jSM Cljl£ :LuIj 
jllxVU Ajli ^J-^ cs* ^ t(_>uK-all AJU, IjiA (jijll Jji>« j#*^> 



4iL-bl 

^joi Jl J LaS 



■4 



^jj i - AJj^ i nil oAg_i ^JJ ")la lllljjSi J Lai . L_UJj^]l i-baia ^Ja ■ <a]| 



J jj-a jll jl Ajt> jL«-a (jc dlaaJI Jic 4L~alA\ ^jl j£JI Jc dill jL^iaII til JJaJ : Lj]Lj 
Jaaa is.la.lj Aajjia V] lilLiA <jjj ' J" (_3J^ fA? 3 ' ^ V* " <<*jix<9 Jj 

^jj 4-ajLtAj| jjc- ' " la (jl J JIjIa3I tlla ill A^Jjia j t4l a-La]l ^jl jsll 4_LuiilL) 

. AjjIIoaSI <LajltAll .laj Ja. 4-ajlaJI <Jjlj (j-* IjJlLa 



.L-JjjoiUJI ajSli J jl jjxJI j ^aKll C_jjC /\ 
.ejjilLall s^lill ^jjjljcj AjjIjIIj s^lill (jjjlic t_fl^)C /V 

? . L_l jjaiLaJI aj£|j J jj-ajj]| (Jj-ia. JJ^ La 
? L_l jjaiLaJI aj£l j J L_l£j-a]| (jl jj*Jlj iaJjoull (jljj*JI La j\ 

JU£Vlj Jl£ll JLaSVI 4^jJ >j V t-jSLuJI pSjM Jlaj Ul£ /<\ 
^jUVI JLSVIj JAM JUSVI .^ujSIIj 4^UJ| ^ JjlL<u L /I . 

?^}L^a ' . la j-a (Jj!Lalj AijLLa 

. ^Lka^La j^j d^l jjJ^L? V ^r ° ^ 

^Ijj \£ AlaK J HY,U JLLJI ^1 Jla /U 

. (JjiVIj LanjLall ■i.la.j 

?La£±lJ JjjilLaj L_fijjaJI (JjJ-aJ ^Jaj ^ol La £ 
?L_1 jjoiUJI J 4jiiala]| dlLLnll JjlaJ ^aJJ ' fljS 

jl ^ jjjMj jl ^^i ^ uu£ /n 



. Ai jL-oaI! c_i jc / ^ A 

^jj^xj ^JjoJI ^LojoiI (jC .1^.1 j A*J djli Aijik-a-a] Vl^-a iacl ^ 

a^ja. j ^AjoJI ^jVI SftjO, ^jjj .AjtLoJI (j-aJj AjtLoill f&J (jC 

. (£ t \) ^Ul SjU3j (Y\V) ^Ul SjU3 1 jat ^ ^Ul SjU5 <ut5J! 

? A3 jL^aII ^ jjiLoiVI ^ij-a La /X * 
?(jj.lxJ dj| jj ^.Ij ^XJ (.111 j 4i_aii^ax ^ J > «aix SI ^3j-a AJjLx-a La /\ ^ 
. (£t\) ^JjoJI SjLaJ ^ij>aj (Y) ^AjoJI ^3j-a JjjLaJ! JULal! ^ J^A. ^aJ 

? A^-ajJI cAil ^ Ai jLu^l ( ajS /X X 

JULa J^C ^aJ (j-aj AijLb-a-a]|j (Ja-uJI Qli ^jsl\ La 

.^jj^xJ Aijii^a-a (j-o V^J !>Lajai ^Jjb-aj] ^-luill sjLaJ 

^c^L^oJI ^ j^UxJI Ai j*-a ^ /X £ 

^ L>° J J^J^L Ail ^ (Ja uJlj Aijik-a-a]| L_flJjiil Vl^-a JaC-l 
. JUjuAj Ail ,J 4. 

. JI£joAj Ail ^ A^jll J^C-VI C^UJU-a C_L^ /XV 

. JI£joAj Ai] ^ jj^JI <— iU\U^ i <>^> /\ A 

. JUjuAj Ail ^ AjikLall C^LLnll C^UJU-a /\ *\ 



.Igjlinlaj] aJLa\ lac. I j <L^LaJI ^jIjSII AjjUj < a^a /VY 
.IgjLta-ajJj Igjlknlaiil ^JU iaclj djULlill ^cl j5 ^-JjLiJ < * a - a /VV 

S, b, C^^-jJal ' - lL a (_$\ 4a*lui* L-lL aa J a jL (JISjoiJ ^JjoiJ la-ab^)J L_n£l /V A 

:4_Jti]| AJjU^J] laa j ' t*ifu\l 4alui4 Laic 
. area = -,Js(s -a)(s-b)(s-c) 

a + b + c . 

S = <— ua, 
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2_lkluij Ja. LjLjkJI jj jaj (jSLal ji <_S j*j j! (_£ JJJ^all t> £^=^ 
^1 1 g ^1 UjJJ.laJ ^1 LgJ3jx-aJ lillj jl£l c.Ijjj Uj-x*a J-aUtlll ^j^aji-i Lg_JI (Jjj^ajJI 
i> J^ £-ljjl t^UiiJ J CjLjUJ jjSI jl bjl j ii! .tdJj jjc. 

I>1 ^" La-lic 11! . llL^La mil tlllijik^xa j-ic lIloJ j]| tllLuLbJI <_^A ^»la*a.ljj 
(jc '"'*>■ ill tlllLajjIja. (jc ill.la.lj Lijli 4-ajLtA]| (jc- ilia ill ClllLajjIja. (jc 
^JJj J-s >ull liljj J jSa. -l^J J <Lo^Lla]I (jc ilia ill <.lLyla mil ^9ja. >-* J (JajaJ 
^JJ tdlj 0*J ^>J t(JajaJI tdl^J J jj-a j!! (Jajaill J Jaa. JJC CLtaalb ojlc lilJj 
Jc . i nil <illi JjSa. (J£ jl J> i nil JjSa. (j* ja.1 Jaa. J £»« (JxUjII 

: (J J^f" 

J*Jj L_lJLkJI (Jajai (IF ' * .'^ 4-J jiJJ JaaJI jA (—llLLJI Jaa. ■ 

t-JJU Jj Jia. jiajll (jL«U L_llUall Jaja) Jl Jjj-ajll 

J*J L_ala _j-ttJI (Jajj (jC ' * j]| Aj ^jJJ (_J jJI JiaJI jA t_iia ^aJI Jaa. ■ 

jl AL^*J jl AJj\ j US (jl i_ftla j^JI L_ul J Jj Jaill ^aJJ liUi 

tlllj jfllill tlL^Lajoj J ' - la j| Aj ^jj (_$i]| JiaJI jA j aa >1]| ^uil Jia. ■ 

yi <ljji (_gA ajlAj (jj*-* (j_jiij 4i^)a-aJ 

. Cljb jilill JjL J 



. I&jjc-j ^Ljoll ilia ill 4_Lajjlja.j II ' " la j]| jl ^^tolal! ilia-ill 4_Lajjlja. 

4a-<sjj!ja.j ^gJtjilall dlaall 4j»ajjlja. t_ik^ajj ^ Sl£ j t_Sjjoj ^3 lall life ,_^a^)iJ 

■ &jL*a]| ^(g'Vn jl (_1 jUsaII ^LjLoJI Aaj ^gja. (_1 jlL^ll 
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: £-a V<3 • 4jjlLu loij ^ajjl jail (jli V<3 . jA L_l jlla^JI ^tiLall j 

r<= . l_i jikJi C M ^jLuu <d ^ ^li u r ■ 

Ts. u jlkJ C M ^jLuu -d oaj ^ ol ililiai c tiaJI ■ 



. Yo . (_, j\Ua\\ ^biJ ^ jLuu <d ±sJi y& Y ) • £jl jJI ^bU ■ 
. r<= . <_> jlkJI ^baJ ^jLuu <d JaJ y& Y o V ^UJ j-baJI ■ 
To . (_i JkJ ^biJ ^ jLuu <d ±?J ^ Y ^ 1 ^jbJ ^biJ ■ 

. Yo , i . ijlUJl ^biaJI ^jLuu <j| .laJ ' - ua ^luill ^bLall ■ 

(jl -l^j bjji t4j»ajjljaJI sift Acjjji jl (jc- i**-*" La-lic bjj 

(jl£ lij jbocb ^^QUaII JJc (j tlul£ lil Y\^+(j)= tlibjlLJ JJc liuj jl« 
j AjjlLu ' - isj£I (JjSj AaajjI jiJI (jli l_i jIIiaII ^bUI J jVl ^bi^ll 

jA J^i-VI ^Ula-oJl (jj^J (jl <lb*. IjjjI Lalj 4jSi^a AJb*. (jjyita.! 

^ jill lj& ."j" (_J jluU tllbjlLJI JJC "UbJI s^A J (jj^J "Ulc j ' ■ Ijlia^JI ^biuJ 
. ^JulLaJI JJc bjjia jljjj bub AjbjlLa JJc t_ik^ajj Cub^jjl jiJI (jx 



. (_j jiLJI ^biaJI JkJ .Y 

.jjij^ll <blj jjjjj (^ill fi^lt ^bia Ijal 
A* J\ .£ Jl ^il "V " ?j c> jjSI £^bJ ^ Ja .V 
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Jj ^J" L_n£l . 1 • 



Program searshline ; 
const 

N: = 50; 

Var 

I , key : integer ; 
found = Boolean ; 

Keys = array [l..n] of integer ; 
Begin 

for i:=l to n do 

readln (keys (I) ) ; 
I : = ; 
found : = false; 
readln (key) ; 
repeat 

I : = 1+1; 

If keys (I) = key then 
found : = true; 
Until I > n or found =true; 
If I>n then 

write ( ^key not found' ) 
Else 

write ( ^key found in' , I) ; 

End. 



fjaa^i gJlji 

* 

^jilaL* : Ja. j Ja 

Ui 

^xj ?^a>j Ja ^jikUi jJlL^I Jxai 




^Ua jl£ ^jjILJ jjc. ^_a "j" jUcb V\()+j)=j ^ j ^>J 
(J^j Lijli "j" Jaxujll ^IjLa i ■ Ijli (^ialLajj ^ajj 4.<vi,iiaI1 

Jajojjll ^lijia (j^ o^)aJI a^A L-ljiL-aJI ^liiiuJI (jli cL-IjIIiaJI ^liiiuJI 

(jx £-0^ J^*^J JajoijJI ^liiiU (j-a ^^Vl J lui Lijli -Ij-laJ 

jj^^a i . 1 . na jj 4_iLojcJ1 JJ^j "j" Jajojjll ^liiiU Jj "^j" ■^■^M JauijJI ^IjLa 
^liiiU £A ' . l_alla<JI ^liiiuJI (jjliU ^aJ ^\(^J+j) lSJ^-*? (_S-^J "W ^?>Vl JajoijJI 
^tiia Jj -la.Vl Jajoj jll ^tiia jx (j^l li^>laj Aj-a (jli t-la-Vl Jajoj jJI 

j j^l^SU Jc ^Llj jl Jj jJSU^aj ( ^JL li^A 

^tiLttJI AJUJI a J (jj^J t_J jIIiaII ^Iji-aU LjLuwi La.tiL« Oaj I jj 



^ Jtill JUJ! 
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A*\Y ro. Y<H YoV Y1. )ol 1U U • JjVi ^uSUll 

Y U < TO . L_t jlkJ C tiiJI Y U - .k-jll C tiLo JjVl SjlaaJI 

A<\Y ro. Y<H YoV YU fulfil! ^Lutall 
Y<n <ro. t-jjlkJI c tiaJI Y m J^jll c liL. 2Lulill SjlaaJI 

A1Y ro. Y<H 451151! 5^tfll 

ro. = ro. t-jjikJi c tiiJi ro. J^jM c bL. 2anai sjlaaJi 

->^5* J^>>J j ^tiia ji^Sf J^ijJ ^ ^3 J 

.1 L_lAj| ^JU ? J^kVl Jj^>J = J jVl J^>J J* -Y 
.Y\(jJ^Vl >S>1I + JjSfl >i>H) = J Jawjll 
. A t_iA j| pxj ? L_l jlkJI j^ljiJ = Jojuu jl! j^>J ^tiLa - £ 

= JJa.Vl JJJ>all (J*a,I L-JjlLuJ ^tiLall < .kui jll jjj^aII ^\jLc jl£ |jj -0 



.1 Jl <_*j| -V 

. iiui jJI __)jaij^a]l l_u£l — A 

LiiJajpal |jj ^jLujj tlibjLLaJI (jl 4j»ajjljiJI a^A J Ja^b 

(jj^j <bjbll ojiaiJI ^aJ A ^julLaJl JJc- jj<; i a JjVI ojJaiJI jli ^ 1 = j jl 

^Jj bL-aj ^gj^ tllbjlLa £ tluj jjj . ' ■ Ijli3«a]| ^bLaJI jAj ) ^LJjlLaJI JJC 

.( VfifljVv* i) C M 

: <la j^ia 

'"'•>■ ;N j ^ ^ jl JblaJI tllaall 4_l<ajjl_aav ^^a-ab^Jj Jbx J bj] 
iJllLaJI J-luh Jc -Lis I^A j t^aiij ^juUaJI AkjL^u* blu-a. — ^^.jjll jl Jbull 

^UjVI Ajjlla jV idlaall oc.liS ^ijJ 4^a3j £^£b-<^l jj£i lllLal laJluiVI (_Jlc. J 
" aJaj^JI ^3^)J tllaall ^aJJ (jl jjotaJiuiJ bulj 111 i(_£^)a.Vl ^Ijj^l AjjlsLa j-a ^Jj^I 
lilliA jj^J ' - ua J L-llUall ^uil j Cl_ala j^JI ^uil jx V^J <— llUall 
LmJ ill! <LLaj aj]| ' . llfcl jl LajAC Aaj . (Jlxajl (Jjilui ^ic ' ° k> j « (_S^J 'M^ 3 
La£ . . 4_nla j]| 4-adaJI 4iUaJ j»3 J J i—jlutaJI ^3 j jLa (j^-abu-aU I J jLc Ua3j UkbLo 
tiiliill j»^J (3-* ^-»lA jb-a Jj JJjoU ^bLaJI lift jl Jj ajLaiVI j-a 

4jV jll f»3j (^1] JjAl 2 u aa &\ 4iUaJI ^Sj lill j£ j tJxaaJI ^aJ tiiljJI 

. I^Sa j !)l!La jjialj^II ^aJ a\\ 4jaab»-aJI 



Program binary search; 




Const 




n: = 50; 




Var 




I, Key, first, last, middle: integer; 


Found : Boolean ; 




Keys : array [l..n] of integer; 


Begin 




for I:=l to n do 




readln (keys (I) ) ; 




readln (key) ; 




Found : = falser- 




first : = 1; 




last: = n; 




Repeat 




Middle := (first 


+ last) Div 2; 


If key [middle] 


> key then 


Begin 




last: = middle ; 


If key [middle] < key then 


First: = 


middle 


Else 




found : = 


true ; 


End 




Until found or last 


<= first 


If found then 




Writelnpkey found', middle) 


else 




writeln ( ^key not found' ) ; 


End. 





^jSUill tl«?*Jl ^»\jy. 
^JUiil iJ^ o ♦ = l) 

dJLkw : J^-j Ja 

\jj 

J/ 

^biil ^ jS"\ h*tjH\ ji> p ^lai« OlT lit 
Ja-ojj! j^jl! = ji>p J**H 

^biil j« yuf i Ja-jj^l jil ^laio OIS' lit 
Ja^jJi = JjSl yjjll Jj«rf 

JjSl Jit j I js^l ^laill jf ^bail J^rj Jfctw yj?- 

Jilfll 




^giiLAj tdiLJa-oJI ' aij dlbLnll 4^aJlx-a J a jjSHaJI ill! *l laJluiVI ^j-a 
(JJ Ja (jC jVilaJlj lillj ^JJj i—i±l_y L-luia> dl^La mil j lllLa Ja-oJI ' 

. LJjljj jl LlJC-L^aJ Liijjj CJJJJ jll dl^La mil ^rjnU^ 4-IJJJP 

j! L_aia j»o]| jl L_llUaJI Jla LJjLa ^tiLaJI jl£ I jji 

^tiia jix-al J ji-»-al (j<a ^aJJ ^lJuUaJ! 4-IJJJP (jji 4-li uJI AjjUajJI 

jl i—L^Jall dL^La-uj (jj^J lj£Jj ^liia-a ^Lajl __)j£l J Jj LpcL^aii 

^aJ JjSX^ L-liijll liljJ ljj (jj^aJlj cbjcL^aJ 1 g j"' ^aJ (jjiialj^JI jl (jjaJaj^II 

LjJJjjJI (jji c.LajoiVlj ^IjAaSI ljj (JxoJljj 'LJjljj ^-^J^ UJ-^J J* » Lil^i 

^jLuijj LaJJCj frUlb bfriiaj t_aJVlj ^jol)U (JjVI t_ajaJlj IjjQXa tl<^jl (jj^J 

jlSJI t_ijsJ J cijL-u lilj jM (j j^JI Jijj JjSfl cJjaJI J jUtiia 

J£ J (jLajJ (JjjUaJJ VI (_5jjJJ^all . Ij^Aj CjJIjJI l_fijaJI Jail 

LuiLul LLjjj lillLiA ySf (LaAjLa (jj^jJ LaJL^a JJC. ^jojVI (J**- UJ^J ^jj *— ' JJ^' 
(JjJaiu V aJSJoaII ajgJ) (Ja mill (jC JJ.hmII J IjjLa (jj^J (J J^J iJ? ' ^Ijiai 

lull 

^.Ijjaij jl (Jjg-uiJ 4_l»ajjljiJI J ^}lj ' S-lii aj]| ill! al laJlml ^aAl (jj 
lLiLjOuiaII J Jjil dlLal.lVuiil Jj 4iLjal lj& J-s mil JjC ilia ill 4jUr. 

(jjjoialllttJI (jjiaiaj^Jlj L_L)Ua3l (jjJ lllluialLoJI j dlULaJlaVI jlja!)U 

(Jj^U 4jjijl 1^*"' jJlj L«J-aC tllLa^iJIj dlliiLHj tllljjajaJI tllLljljl (Jj-«j 
Jc ^aJJ (jl (j£-aJ ^JjUaII JiaJ -Lis ^aJJ L_lJJJjll J£ (JjjJ (jjj . I j JWIi 

. 4jLiaall jl 4jjLuiiuuiVI 4ji.LiJI Uia (Jaa. ^1 



4_ljjjaJ Ajuoj (Jfll j£»a-a tllflj (Jfll ^ ' ilii flil]| ^aJJ (jl o^liSJlj ^jifcij 

jxaJJ CjLl« jjl^aaJI j»a (jJC-jj ^j-Sc j^^p <— Sjjo) ^3 LaJI I^A (_)Ja^)iJ j^J ^ 

. -I laJluiVI a jj£ j 4_LLuuJLi 

^ajullj t_ SJ*J La Lo^)£ja]lj (Jj-liiJI tllLLa j jl jikJ t_ SJ*J (Jj^l 
(JjJ«Jj (jjjjLaJla jja-tiLa jl jjjj^aic (J£ AjjlLa ^aJJ ' - Ua 4£.laaJl 4j»ajjlja. 
Clll^a jjl jikJ l_fij& (_$illj <^^l Pj^' L*l L-IjILlaSI L_lijj^3l I— luia La^juJaj 
jLna.1 ' " Ua jjaiLvaJI jli±i.VI 'S^jj'j^- <— ^J*^ ^* Ia^joiIj jllli.^! 
^aJ (JjVI L_lijjjll ^fl UjjuJajj ( ■ ljl]a«JI L_1JJjj3I L-ljoia l& j» > .nl jl ^tiilLaJI 
^aJJ IjSAj (^^1 < tVPJ^ AjuJajj ^ijlLaJI 4j<L j»a j*x<aVI jl 

jA Aa.lj j' <aic jl ^tiia C} ls4 ^AjLiaJI 4jiu (j* LS~^ ^tjiall jl J' aixJI 

. jj>-ali»J! jl ^LJuliaJI AfljiU^aj ( j) jx<alixl! jl ^LJjlLaJI J^C (Ja.J . ) 
c^LMI £a (JjVI J ■ ai» II j-a tjjQJ-a 4_iL J* <aiaJI j j' <aic (J£ jjlfl . V 

^ ... dJLMI ^ ^1 

jl LiA t^N La£j«ij»a (J^J ' ■ l_alla<JI L_UJjjll jjijjx JJC- Ul£ jj .V 
4_lLaC CliaJ Ijj ^till J' ajxJIj (jjjluJI jj-aixJI jjJ j jSj i a AJtill AjjliaJI 
j' aixjl jU (X-jl^)!! Cj]L\SI j' <ai*jl (JjAij ^aJ Ijj !)l!La cjjaij^ll (JjAij 

4ALa*Jl 4ua.UJI j^a JtllUjl! j' ajxll ^S! jJI ^fl j U n ^J^aJI 
' -Ifui I^Aj ((j^alaJl j. j ClJliJI j i <ai* II jjj aj^ll sjlA AjjlLall i a 

4 , i ^ u| i 
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(jx j > r->'lC jia-al (jC ilia lj ^aJ J' aj*JI ^-^J ^J^J ' JJ-aiaJI 

£»<s ALjJJJ iJJ^VI J' ajxll ^1 tlllUill j i <ai* II (j^ AjjSi jx^alic. jjJ 

: jA uU^ll i L .-1 lj] 

rr An iy h rv £A <=v y<= 



(_^iSI [°] J' talxJI 4gj0, tJ^aJI J i r-il 'ir- J ■ eaic jt i (jC- t"l^» U 



N [V] [1] [o] [£] [r] [Y] m 

rr At iy y<= rv £a <=v 



:Y 3 jhaj 



[A] [V] [1] [o] [£] [V] [Y] m 

rr ai i\ ov rv £A 




jj-aiaJI £A aJjAjoj "VV" (_£jLjj [A] j. aj«JI jAj J^i-VI J' aixJI 



[A] [V] [1] [o] [£] [r] [Y] H] 

£A ai iy ov rv rr yo h 



^1 £jl^)ll J' aj*j| ^9ja, jj^lic- jjjj jjx j. eajc i (jC- y 



[A] [V] [1] [o] [£] [r] [Y] m 

£A 1Y ov 




^Jl (jjuaLaJI j i aj» II ^j- ^ 'j 8, a ^1 J ■ al '«*- (jjJ j' j» t<->! (jC- ' " y 

J - ajfcll £A AJjAJQJ "t A" (_£jLaU [A] ^jjj J t ,-l'l» \l jAj J^i-VI J' aixJI 

: [°] ft) 

[A] [V] [1] [c] [£] [r] [Y] H] ^Jl^j 
oV Al 1Y £A rv YT Yo U 



(jjjLaill j' aj*j| (j»a 4 a all _j ■ '«*- (jjJ j' ajfc j» ■ al (jC- t" i-n n 

jj-aiaJ! ^Jj-lxij j»J^J "°V" (_£jlu)j [A] j' aj«JI jAj J^a-VI J' aixJI 

: [1] ft) 

[a] [v] [i] [o] [£] [r] [Y] m ^Jl^j 



:V 3 jhaJ 

: j i ,-i'it II (juij jAj [V] ^ijj 



N [V] [1] [o] [£] [r] [Y] [)] 
1Y Al ov £A rv 




tj^J AjjSi ,"i<i\l (X-lial .1 
.UgAll .V 



Program bubble_sort ; 
Const 

n: = 50; 

Var 

I, Pass : integer; 
Temp = integer; 

Sortfield = array [l..n] of integer; 
Exchange : Boolean ; 
Begin 

for I : = 1 to n do 

readln (sortfield [I] ) ; 
Pass : = ; 
exchange : = true ; 
While exchange do 
begin 

Exchange : = f lase ; 
pass: = pass + 1; 
For I : = to n-1 do 

If sortfield[I]>sortfiled[I+l] then 
begin 

temp: = sortfiled [I] ; 
sortfield[I] := sortfiled[I +1] ; 
sortfiled [I +1] : = temp; 
Exchange : = true; 
end ; 
end ; 

Writeln(^ no of passes' pass) ; 
For I : = I to n do 

writeln (sortf iled[I] ) ; 

End. 



^&ja i d jjc : Cjij^ 
• V = JjJiUI 

*LL (| jJl (> > JjJjiil Jia. Otu <-M 'j) 

(* a* iji ^ *) hip 

(* flJ U *) Mjl^j 
5 JjJ t " uuj jlll 3 jjJ J-lc" 



J ^ ^1 j Ajj^LaJVI (cipher) y4- u> u-* ^-"-^ j^di ^..aK 

V ^1 ^Ajljjoil JjVI ii* ^UJla J Luja LJc jjiifcll Jc. jjli jl ^jV 

J J (^l-^l Oyj^^l (J <yj^ (j?* la-aj .(jjilill J£ l$i JXJ (JJ-ijJ 

^aJ ,4ijj*-a AjjJabj dlljlg-a (j-a j 1 ^-^ La] lillij tA.j.ak. AiLjlaJ Jjiuoll \±i {ja 
C_1^)*JIj (jj^LowJI (jl j t JjISjouII 4 <uVs\l ^a-aVI (j-a jiAjJC-j (JjJjC-Vlj Jjj^JI (J^jLa 
(jjjLa (jo (Jjl ^3 (jLaJVI Lai ' IjJJ^j jjLjijjl ^Ltl IjSJj ^3 ^aAjjJI (jjl (Jj-a 

. (Enigma) j 4ijj*-aJI 4JVI I j« ^'--t dua. <SVI - 1 i^laiLi jjaJull 

; 4_ilLaSI dll jiaaJI jdiuull ( Jaj 

. ja.Vl <— fijiall £-a lg-al -laJiuil JjJ ^Jj\\ 4j»ajjlja. . \ 

. >>il j djLajL«-aJI jl (_>-ajll Ja.J . Y 

. o^ida dlLaj]»-a jl (J^j ^^)aul tllLajla-aJI jl (_j-cajJI a^Laill Ja.j| .V 

. >VI c_i jUI Jl yiu, jll cUJ • £ 

. jiuill lila 4j»a jjl jaJ aJLuijIL) ^11 dlLajla-all jl (_>aill £tJlc- . 
. 4 a i alj dlLajlx^JI jl 1 a ■ <al j j-ajll ^J^-l 



Igiajaijl 4 aJ tliLva jjljaJI j^ ^aJjxlllj Jl iiluiVI tllLlA j jl ja. JJU*J 

: ^^JLjJI ^UajJLi 4_ijj«JI l_fijjaJI L-baia !)lxa ^j^tj . l_LUjp]| 
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: (•) Jfi* 

v Yi=r+Yi= ^ c-ij^Ji ^ t n- Ljj=Ji ^ - 

(jj^J -^llc j t_fij^pJI JJC- j Y A ^ jlaj ^ajij jjjj Y 1 l_fi^a. -l^jJ 

^1 ^=YA-Y1= 4*Sja ^ill tjjaJ t-aj^JJ JjtfJ! tjjaj 

i" ^j^Ji 

Y=YA-r.=r+YV= ±u t-aj^l ^ 4 YV= "j" tjjaJ ^ ■ 

V=Y A-H =V+Y A= jjLiall jxj t_ijaJI ^a>a 4 YA= ■ 

.MOD <SU AJa^l Last (-j^UJ! ^ ^ »l ja.VI I 



























MOD aJIjJ! ^J- 




■ 16 


MOD 


3 =1 


37 MOD 


1 = 


2 ! 




■ 89 


MOD 


11 = 1 


3 MOD 


28 = 


2 




■ 31 


MOD 


28 = 3 


7 MOD 


4 = 


3 ! 





Program Substitution; 
Const 

No_of_char = 28; 

Var 

I: integer; 

letters : array [1 . . no_of_char] of char ; 
begin 

for I : = 1 to no_of_char do 

letters [I] :=char ( (i+3)mod No_of_char) ; 

End 

Y A = ^yH\ 



<bUJ! J*aJ Jais g-abjJI Q»ai Uilfl o jLil! lila bij |j>) Lai 
letters[I] : =char ( (1-3) mod No_of_char) 

: (1) Jli* 

< "I" a jLouJI i_fijjaJ] (JjILJJ ^gli-^aVI t_ajaJI La j > *aj£ ,jjjj]jJ 4_Lajjlj^. L_luia 

j\ \l=\A+\-= -ua^ ^iSI tjjai jA "1" t-aj^JJ JjUJI ijjaJI 

." t_a^aJI 

YA=YA+.=r-r= jjtiji ^j^ji ^ t r= K ^ >u cJj^ji ^ ■ 

: (V) JUU 

(JjJiaJb I i ii ^ "^IjjiJI t_a3jl" ejbc La j ■ (jjjjljj Aoajjlji. uia 

^LJj-aJ (jjjuillj *.b u A\ 



jjSju 4j«J f^ak c4jtSJI ^ t_a jjaJI <Jjl j£j Jla 4jtUI ,_^al jij 4ij*»<J . ) 

AjjlaJI Ajjoiill AjjIj 4jjL-aaJ dlljAj (AlAj i . luib v_a j j^JI 
0.1aJ jll ^ aKJI ^ JJ^JJ 4 U» ^ li J^)a* lillifc (jl ^aJ cAJtS (_$l ^ l_S^>a. 

jl (j^^ua 4_1JJ*JI 4jii]| ^ i ilaxJI l_fi jja* Jla jj^JJ V l5 J^l *— *JJ^J 
jl j^^ua jaJI i_ijja* lilJjSj i.la Ujlj^. c.lill jl Ijlj Ujlj^. jljll 
i£j V jl Ja jSJj *L *UI J L»V pUI J ja. 
j t_all J!La Ia jjLaJj t_a jja. liSLiA lilliS . b jj (jjjJI jl ja. jl lala 
. AjjiaJVI <illl q u . jj jjSj a^jJI ^ 

v_aj^ Jla kkl ^ CjUKII AjI ^gk JiSj i_s jja. tilbfc tdJiS 

. 4jjjkjVI <illl I (_$7I t_aja. j <JJj*JI <illl < — kSS^l 

AjbbS (JJJ^a (jC lillij ^^aLJIj ^'llVull j (_$jilil (j^liaH (—Jjiuil AijiLX, . Y 

. jj^i^l sjlj^j j <a>j"is^\l 

AlLjoljl (jC tljL«ji«-« ^^Ic £.bj bjlulJJ jl (j£««J (_gjll (Jjlu)^)3l j^aaJj .V 

t «Ulal t "UjJabj t 4_ljb>j (JjLujj t ji^VI l—fijiall 4jl£)lc.j 

.^lojjISI 4 Ajatsu 

^3 ^lVun"l ^l dlUajjl jaJI £ I jj| jl^-aVI J^J J jj-a jJI <S jU-a . £ 

Akjst^e, jS^U j i aJ3 o^)ijai - laJlmJ 4j| (JlxaJI (JJfui ^^-Sc ba^)C. jli jjiaull 
(JIaiIujI AjjaJj A*I]I v_a j J^a. (_>-alji. (JJJ^a jC- AJj^ i aJ ^liiiuJI 



lila (Jjx^ajJI <Cjjoi (jl ^ ajUiVI Aj^. (JaJJ (Jj-ai ^^iii. J^ij 

Ijj "iliLa a Jl <xjLt^]l (Jllljjja. £-0 Uuilj LpJ^a Liuillj ' "J SjikiJI 

(JS j (j i_a^JI j <— a jjaJI ' Luu^j (jl jS^u t_aSI t_a^aJI I lLau£l 
4iL2u£l ^jj i_sj^. J£ qa j tt_alblS Ia jjLaJj ^^jJI t_a jj^JI 
t_a j^pJI t_aLauSI Ac jjj JjI jju Ij£a j tSJ*^\ <— s j^p^l ' ^ "^1 
Ac-jjaJb t_ljjaiLaJI ' " ll jJc- (_^i La I^Aj (Aic-LjaA libuJal 

. v-Vi 

a3j (_jl ^3^)11 (j-« Ig^tiia J ' "*..'* (J^J^J^ V"*"' j^-«J 

" j" t "j" Jjiuall A\\aC, ^ J i aJ i j "I" jli "V" ^IjLaJI jj^J jl ^)i.l 

I^£a j . " lLi" jjiuull AjLoc Jxj ^ j i <aj i j 

. ojLiJI lila ^kui ^tiaJI lillj t iufKI I jli JaSa 

(j^li. ^IjLa t_a^)^. (J£J jj^} <— *J^)^ <Jj-^ *LudjJj o^iioiJI s^A lj£*J 

<— ipjM Jj-^ (jc UK l£>t±kl Jj^aJI I^A ' alla-j) Lul jjoiC ^liLaJI I^A Jj-laJj ^jj 

(JjojJ^JIj (JjojI^)3I jjj (_£JjjJI ajLaiJI -^-^^1 lIj-^?^ uj-^j ('— ^J^"^ 

. RANDOM <SI Jl 4LJ jj Ljlit ljj^LJI ^ »| 11a ^jjj .aJ 




:*>^ Nj ^ Lfiyup Uij J^- RANDOM (N) 4JU! 
RANDOM (6) 1 4 o 4 £ 4 r 4 \ jl jLoj 

RANDOM (28) s ^ j^ (jl (ff L«j jl jLoj 



: ^tSlI jaal! V j»l * al tiaJ 

Program random_change ; 
Const 

n = 28; 

Var 

L = integer; 

Substit : array [l..n] of integer; 
Character: array [1.. n] of char; 
Change: array [1.. n] of Boolean; 
Begin 

For I : = 1 to n do 
Begin 

Substit [I] : = I; 
Change [I]: = flase; 

End 

For I : = 1 to n do 
Begin 

L: = random (n) ; 

If Not change [L] then 

Begin 

Substit [I] : = L; 
Change [ I ] : = true ; 
End; 

Characters [I] : = char (substit [I] ) ; 
End; 

End. 



Jj^"' ck*^ 

Cub* 

^5?w iAP : ^ 

Lu 



^Pasj jL <illi* jV j£J j random aII^U AjjI jj^c Ulijl jJ^j lilJj 

^jV jl^3 ^.1 J £3 J-« ^ jp£l jl (jla j^. I £cJUJ ojjSla LaUjI AjjI jjiaJI 4JI oil 
4jL-aSfl frLLcj (j* ^jV j tAjjIj&JI AjljV AjiilaloJI Ai jsWoaJI ^hVunl j^> 

t_aj^. ALLtu t_aj^. J£ jV ijii j^ L*S Ailll ^ i_s jjaJl csr b-ull jlj&JI 

: <la 

^ 1 3* j LjUKJI jjJ AILulJI Ja*j Ijjl Jia-V 

(JS (jl Jj^l AiuJI j^"*J^ A-aJajl (jc Lij^aJj Lclic 

^LjoJI jxajjJI A aJaj] tlijjiaJ LiA < J jLa ^lii j-*J Aj (jj^J jl -^V l-Sj^. 

^Iki j (EBEDIC) 4p^' iA cs-" 1 -^ 1 (B C D) ^ ^ ^Lkj j* 
1^1 > AiJ JS1 J ALU! s jaill b>j jSJj . ^Jl^l (ASCII) ^1 

JS1 AiiJI Jibj t-ajj^Jl ^fuull jl j&il 
<«llLa_al«-oJI ^j£l jli UjL^xaJ lj^^)A (jlS jli ItlgJLA (JaI*JJ ^^ill LllLajL«-oJI 



JJJ-a jjSlw LjU^L^SI J£l jli biau^a I j£ jl£ jj j Ula jl jjSlui 

. L^IS Ljla jla-aJI J&l jli jji j]l 

(jS^ul sjjjlij jl ^boll (JjlLuJ! jJj^i (j»a ±1^ JjilalaJI Ii& jo 

(JAadlb ^^-wjj tdlbLnll (jdj^.j 4*111 (j-alji. Jc (.ill tllbLnil (J!Lal ^ JJ <u AJAttj 
(jjjij Jajluij jl CL_ljjajLaJI ojSI j <j^-«-« a <3I j^b (_£^l (JAaSlI jA tjLaVI 

■iJc -Ijjjj ttliUjljoll {ja J^c (Jab Ijl j£j Ji j»lajVl jl <— a j^p^l JP^I 

a^A j . ^ al laJluil 4jjIj£j tllla LaK j-a^)ll jl j»5JI jl <— S^pJ] aXja^SI dlbjboJI 
uJI AijiaJ bj aim aJ ^ajjj (jLaSjA 4axjjljikJ l_fij*J Aao j jl jiJI jl Aijjjall 

: JbJI jaall Jz. U\M 

cs -luiill jljSill (jbij Olj £lj Y'lj VI j ^ I j>aj (Jjia^ bjj] jl (j^ajjiaj —) 

'. abjl (Jj^aJI L-ljoia bljbu Ajuj-a jj-ajll a-^J 







y.t. 




X\. 


\i 




rl 


Xu 


£l 


Xu 


oi 



: MRJ^J (^ifrl Jl JfiJ (> jJ>J JS iaJJ ^ -Y 

AjjIjSiijj °£l 4-ajd AjA^. iaJJ _>*-W V "-'J ^ "3 ^.'J °l J ^ 

. XV • = X^ » + X^ » ^gAi.'ull 1 rtg » fl> (_£jluiJ 4jjJaljpal 




J j£l> ) \ jll jj* j £ bp] jVI 

!)bx3 Oil j Vl j Y 1 (j^ jjjjl jblkl 1 / Y • cs Jj-ij jl o £ 1 j 

. Z £ • ^^luij jl jSjj Y £ I <ajoj -ii-i^ -^J U-^JJ ^ J ^ 
/£ . ^ Jj£L \efl jTlj ^1 ^ j^j d£b bjo] ^1 jV! 
Sb*a Y o £l j ) \ j> ^1 Vl Jojj ^ I jl . J\JA\ 7. £ . j X Y . j 

. • ^.uj jlj^JJ VY t\ JaJj j-ajJ Y £l 

Al^a. ^ "3 ^~.'J ^ Y* Y £ I j )\ ^aA (jJ j-« J ^ ' ( - 1 

. Xu » ^ j j^l > rv o £t 

. ab.ll ^joi^)]I i-baia (jLaSjA 4jj^-joi (_ba£j l-igj 




JjjSj Lai JjjjVI ' ; ul a II ^glc 4jbalui Aaui (Jj AJjLa ^'J?- ui]| (jl Jaa^b 

. ab.ll Jj^aJI ' / ■"^ 9 jj-*^)]' 









>\ 


^ . . 


Yi 




r\ 


u . . 


i\ 


\ . . . 





4_ii,iu]l_i ' . IjJ ' <a " _>*^ <J_?^ ^.'J^ "^1 Jajojjia (J^^} 

I 2L3l£ Y,Y = /l.xi + X^.x£ + /\.x\ + /Y.xr + /£.x^ _^ 
f 1 Cy*j 'L&*Vl bjSj LaS ^ Lmj (jl (jLaijA jjjSj diljjx (jx _>£*j • j-*^ 

jl cLiLaKJ jl JjLuij uj^ u' ^'j ^"'j ^1 jj^j^ uj 

'/. t • (jjjjli AC-LjaJI ^iul AjjIjSj Igjj tjljiiujl ^fl ^»jia^)aJlj (jljjjaijjjj 

^Jj AcLjajll (Jluijjj '/.y • <cLjai3l jja.j XV » o^)a.L]l 4cL ajll - 1j i j 

jj-a^)ll a jA (jjflj (jj^J (j' (j^-*J jl X ^ ♦ JL^I (Jj^^-^ aluUj X ^ » ^jia^)aJI 

. X ^ * < — aLajJ) j X 1 • ( j^aJI ^c- ^ ja^JI) j X V • (t_ul jjll ^iuij j) X V • 

: a**J*illl ^\ ***** 

j — <aJ (jl jS^u (jLaSjA ja. (jli — Jjaj^JI (JjJaJI <— luia dul£ 4-j jjla jVI 

. X • , aouuj qz ^ q j z Jaj J . ^ 

. xqz t> X ^ <iuiii x^qz Jaj J . Y 

. X ^ <iuuj jk j j k lajj . V 

. X V aouuj jk xqz ^ jk j xqz Jaj J . i 



. '/.y ,° AaulU Vg ^ V j g JaJ j! . 

. XV ajjouj wb <jfl w j b Jajjl .1 

. /£ ^uujyp jp JajJ .V 

. /£ <iuuj jkxqzf ^ jkxqz f Jajj! .A 

.7.0,0 ^jj Wbvg ^ Wb J Vg JaJ J . *\ 

. 7A A^uuj um ^ u j m JajJ . 1 • 

. #1,0 4_baUJ lc gji 1 J C iaJjl .1 1 

. /A ypd ^ yp j d JajJ . > Y 

. X <\ , o <iuib wbvgjkxqzf wbvg ^ jkxqzf Jajj! . 1 V 

. 7. H <iuuj sh ^ h j s Jaj J . 1 i 

. /H,o <iuuj jum gji j um Jajj! . 1 o 

. X \ V <iuiij rc r c Jaj jl . \ 1 

. X 1 o <iuijj on ^ n ^ o Jaj J . 1 V 

. X H Ajjouj aypd ^ ypd a JajJ . ) A 

. X 1 A,o ajujj twbvgdkxqzf ^ t wbvgdkxqzf JojJ . ^ 

. X V <iu.ii esh sh e JajJ . Y . 

. X V , <iuuj vlcjum vie jum JajJ . V 1 

. XVI 4jJ j£j Ajjouj apydon ^ apyd ^ on JajJ . Y Y 

<iuijj eshtwbvgjkxqzf ^ esh twbvgbjxqzf Jajjl . YV 

.X ^, ajJ j£j ^olu apydibrkcium ^ apydib <*-« rkcium Jajjl .Y £ 

yji apydibrkcium ^ eshtwbvgkxqzf JajJ .Y<= 
. X 1 • • ajj! jSj Ajjouj apydonrlcjumeshtwbvgjkxqzf 



? dlLa_o]*»a]l (jj^aJ (jSLal AZ^)3lx, (j»a (_ya^)kl\ La . \ 

? JtlLall ' - la J J j' aUI La . Y 

? ^Liii diaJb u .r 

V^lu&l c LUaJI La . £ 

. iill.il 4_]oJ L_l jjja ^jjlLaS «. LajaiV 1 ^1 lalml L_l jJC J Aa. . 

.^LuAfl ? ^UHI p i Jlllall J^l La«j . "\ 

.^IjlaJI tllaall 4_Lajjl ja. t_ik^a .V 

.^liill ' " la j]| 4j»ajjlja. t_ik^a .A 

? tllLa jla-al! ' jJ-aLal! La . ^ 

. (JjAjoII CjL* jjl ja. Aa.1 t 1. . ^ • 

. jliia.^1 d iLva jjl ja. AaJ v 'it^i . ^ 1 

^1 (Acliall <_i jlui! jIa&VI (j-a 4-ajU ^JJJJJ ^ -I v^*.,.Nl JjJajl La$J . ^ Y 

.L_>lluiV! £t-"-i=J ? jjaiL-aJI jLua.^1 L_ljiui! 

. a jiill t_ajc . 1 V 



? isjajaiJI -I laJluil j»a jiajill La 
■ jjq diljiaa. AAa. 
. ojiiill lila AaI*J IjLa cs ic 
aifrl C liLaS "0" ^ jll LaAaluba J i ajS JJJjljJ OJ&ialJ filial ji)al (JaC-I 

.is jikill 

. Jjjluill (JUaSI ^ l^M^r- ^^iSI ii jiiaill UJD £tjJa j . 1 A 
? (jjLuill JULall ^ a jLill t_JJD ^AliuJ liLlj I -Ima I -Imllall (Jail La . ^ 



; ^ItaMI ^uij^\ ^ L_ljjojLaJI ^Uaj i^-jh -^U»Yt< (JjT.i.toH ^Uaj 




0) 



— *- 



) 



0) 

— f 



glx* JUjI Ail <tUia 



4JtL £t-alj^)J (Jjt.i.Vu JJJJ (jo j^S-^J 'c^J^' LT^ ( — J ^ tt dij^ 

4_c.LlL -iJJJ J>« i j ' JISjoiLj ^.j!La (JjT.i.tuIl ^Uaj jx ' _ _j£3 lil (JISjoiL 




Ajjj (jo ^Iaj 4JtJ -1 ^aJ . i.l Ajjj j^i -3 j aj t^LiJ 4x.bia jl JJji 

ASajjj ^)JC tllbbj (JLuJjj ^JJJ (j-a ~3'"J t^-uiLuJI Jc tllULu (Jj^»J jl I jl i uaUi ill 
djblla ja.1 Jj (_>^3ji i-iMI £tJb-a £t-ab^)J ^1 laJ i nl JJJJ ^-Laj 
J^C ' - (jLta-Vl (j-a J (Jj bbalj .L-ljjoiLaJI bj-pjj <_gjJI (j^a laJiubaJI 

^Uaj ^c-alj^)J (jl (JjSj (jl (j^-«J j^j • .laJj tllSj J A-a-liJI (Jjij jj " laHubaJI (jo 
^gJLaC-1 frlg-ijj ^Q^l J jj" ■ " *M JcLuU aSaJj £t»abjJ (JjT.i.tuIl 

. (a jSlill j djfljll) (_l j^LJI Cjbl£J (> ^Vl .laJ al "' ' 

AjtUb (_jjjoiLaJI (J»abu]| jl£ dlLiwjjVI *bbjj J L_ljjoiLaJI £-JjJxi.l Jjc 
W-*Jf* UJ^J <j' t—ljjoiLaJI - laJluLa jl£j cAjjSLall A*L t_ SjxJ La jl Ajjboll 

till Vn-v j£j ^aJ j AjjSLaJI 4jtL 
(JiuaiJj ^Jlllll ^c-ajfaJI (Ja.Jj liilj -i»J jaJ tAa-abjJ j»J^ L_ljjaibsJI (J>-uU 

ja^a J ^L-ajxaJI ^ajiu (joa-ajxall JLaC-l ^jiaHlj . I^SAj AlaC <_ljxub»JI 
^t-aj-LaJI Aajj ^Jj <C.LuiSI dlLajSI Ijli 4_iL ^ill t Ac Lai J£ 4 m ^ jii] L-ljjoibaJI 
* ■ >■»"' dlljUiiio-slI Ajlgj J . Jbll J^^ai] l_)jjoiLaJI jaJluUj 4_LaC v_s3 jj <LaC 
. JjjjS ^a.jflaj ' jljJJjS ^JM-*J '(y^ (J^ Jal W) clj^l j^JM-* <Jj-* >"ll fl> J^laJI 
ajjW\A ^c-*l^)J AjIjS ^fl dlJC-Luij ^c-al^)JI a 1 aJ AoLaC djLaa.jlaJI Clll^ m 
^jj < - ua ^LjjJa IjSj ii.L Jjxjaoll (JIaj t (JjT.i.tull A\\aC JcLuij j£J j eJ^alLaj 
(JjT.i.tG ^aJ ^c-ab^)JI (Jl jjl lilJj ^aJ tojSlill JaJjjaJI jx ^a.jjLaJI (Jl jjl Vjl 

^LaaJjll 4jJ (JjajJ £t»ab^)i]l J^ ^J^' (J^t.i.Vu ^aJ ^c-ab^)JI Jc ^a.jjLaJI 

Ajtllb ^Li^j^aiilJ £XaaaJI 4jJ Jj ^aa.jlaJI ^-ab^)jll Jc iaJjjaiJI Jj ^aa.jlaJI ojlcj 
Ajjboll 4Jii]b ^»a.j!LaJI ^ab^)ill (JjT.i.tu ^aJ JaJjjaJI Jj ( x_Laaall 4Jt] ajlcj ^aJ t AjjboSI 




^c-abjjJI ^gk ILa. (j\ CLiaa. Ijjj . t_ijjojLaJI ^^Jc ' a 1$ II ^c-abjjlb t_ fij*J La j! 
t Ajab j^a IjA . JJja. j^s <"iUUt\I oA4i J£ ajlcjj I ba II ^Ja i oJ ^aJJ ^^joiLuiVI 
(Jl jjjj iaJjjaiiJ bjjjlcjj 4a-ajj]| JaJJJui Jl jj) *J-^ J^ J^-i. lS^>^ Aj^U j^a 
llli - laJluLO JJC- !)Ualc L_ IjjaibsJI JiaJ iaJjjaill IgJjlcjj ^JAaj]| 4jJ -laJJJoi 

JaC |jj AcLJI ^ jV >1 t J! ja. ojjill lillj ^ (_J jjoiUJI Aclui 4iKj j! lialc 
jl jJa. ^ 4£.Lui > Y ajjaJ J-aC lil <cLJI ^ j^ jj ^ • ^l ja. j AcLui Y £ SaJ 
CjLV jL *frluJ] IjJj Ij^jJ .La jl£ ^ jja.SU ^1 JaJ 

-1 laHuil jjJ ^J i aJ dlSj jC- AaubJI ojLuiaJI (_£.la LS^P (j' (j^-*-* • * w "' 
4_iila j L_ljuilaJI ^3 SJJ^fk, Aijiaj Jjla. ^aJ 1-lgJ . ojjia JLacJ \iq nl L_ljjailaJI 

j U JJC. j 4jajjo)blS Jl jjj jx ^Jj^l JLacSfl J£ el jL ^a jL jA j (JjuomJI 

La] L-ljuilaJI jx £jLjall j-ajJI J^U CJ»-^ -^J ' (j J?- a ^>f' a ^ LjJ ^J^J (j^ 

LaJJC- 4j| ^aJ jja "j; all jx jj£I AjjJjJI JLaC-VI aJA ojJa. j-a (jjj».i,rt<J] jt£ 
Ajjlcjj £t»abjj]l lillj t_alajjj ojjajLw ^ajL JxjolJI (jli — £t»abjj]l ^3 Uaa. Jg-laJ 
Lajjc-] bj£j La£ (JjjLuJI ^3 (jlS oalj -^bll £t»abjj]l (JjT.i.tu ^fl frOollj ^c-aja-aU 
(jj Aa-abjJ ^Ja i aJ (JjbsJj Aj3j (JS -I laJluil J ^c-ajXaJI ^jSJ (JauoLa lilbA j^J 
ojliiuiVI ^JJ (JiuaLaJI Aijiaj (jla. a*J (j^J [ jj? a Aj3j (J!>bv c.Uaa.1 Aj tlulS 
JjJajJ iilJj£ . ji.1 2-abjJ (JjT.i.tu ^fl 4^-abjJ ^c-ajXaJI 4^3 i aJ ^oll C_l3_all 
^aja. sj^3 t_jli.jl ^XaaJjllj C_lLaa.jXaJI Aiajjail ojlcjj Jl jjj ^fl £jLja]l L_l3_all 
(JS !>l!La Ai.lj dlSj ^ AjjLaiLa (JLaC-l (JS (JjT.i.tu ^aJJ (jl ^^Aj (JLaC-VI 

^.j!La J'jjj ^ ' " Lla bj-JaxJ ^-a I g Lrt uU ^aJJ " J jSJI" 4Jtl] 3 a laJlubail ^aljill 
JjJjS ^c-al JJ jl jl JJ Jj3 ^t-al JJ jLaJbj . jajj dl3j ^3 

AjUjiaJI sjA . JjLa (JaC ^1 £a ^.jlaJI ojlcj j (Jljjj tllSj JJ3jJ ^aJJ l^-Jj 
(—JjjojbaiJ balj-a jj^J jl (JjuolaJI j-a^t AW'l l^iSJj 'lj^ bflj !-Jj3j JjSbJb 




111 U sjiall ^ JDLk SlLlc t^bJI Jkjj Jbll ^b jil JIS£U t^bJI 

^ UuLja IjS j (JJaJ l-^-Jj] Aijjj (_gJ^ ^Ualc (_1 jjaibsJI J SaJ * a lilll jc JflC 
AjhjA 4^.U lilliA j cikk (Ilia. Ill JaJj jaj 2-*bjJ <j* JUjj^l 

JUcblS ^libll Jl jjll ajia JUJ aJ AKuiJ a 4^Jl*J . [JjuLall j> Alu-aJ 
£c-al^)l]| jl tJLoC-Vb L_ljjaibsJI t_fij^)*jj ^ajll jjlij-a £t»ata^)J £p- *jW c ' CS^J 
jjll Lftft Jftij Uai 4j tlii* J ^Ai jj Jb£l llli >g J jill 2bjlkJ 
^g.ft.i.iU (_$1SIj £t-ab^)i]l 11a jl oj£All £>1Aj t (J».ui<\II (Ja.Jj3 <b>bsJI jjj cs-^l 

^Lkj £-«bjj ^j^ j o ^kk J j resident monitor ^jLJI l_i3I jJb 

. (JjT.l.tuIl 

: ^JibJI L-lSlj^vll £c»ab^)J jl (Jlxa 

$ F T N (jl jm jjs ^-J^ J^-^ 

$ A S M £u?^]| Ail J^i 

$RUN ^iVu^! ^b^j JjT.i.tu 

$ JOB cM ^ jku, jj 

$ END cM >l j 

.(_biC- (JS 4 a laJ i "t (_£lll (j^jil AS^yt^a La^jj^jia jC- j^-«J jl^jiajoJI jllAj 
A \\i uij j|j»a]| £t»ab^)i]l jl (JaxSI ^jojI !)lxa bjj2 (^^>a.l w )laja)l 4ibjaj ^lila lilJIS 
( xJL<JI L_lLuiaJ 4j^al jj (J£ ol_Ja5 (_£lll (j-«3^ ' / - laJiuuJI 

( j^a*J Jj J^J-i Aj^kju Iajj bjjl s!)lc.l jiauoiVI (j* Jaa.!)b . L_ljiLaAjl 




jjj (JJjiuii AjjjjjJa <^UJ! ftjiA j (/) 4-«!)bu l^ii tllilS (IBM) Jla aJs-^Sfl 
(Jjt.i.Vu i " Aj]c-j d -*> lift II j ^ab^)JI (Jjt.i."iu]| _J-«ljl J a ' ul 

: Jbll jaJll Jc JLftVl 
$ JOB .ipa. J*e 

$ FTN 

£t»ab^)ill 

$ LOAD *jj£U AiJ Jl jl jijja ^bjj 

$ RUN cjUUJI Jc ^b jJI 

dbbJI 

$ END 

$ JOB Apa. J*e aJ± 

£3j J IjJjS Ij^^J JLaC-VI <Laja. £»« (_jSIjaJI ^c-abjJ (^J-laj 

(JLttC-VI (JjT.i.Vuj ^jSJ L_ialj^JI ^C-ab^)J (jl bjlj .13 J 4t_lJjjjbsJI (JjjuaU SfrliS 

Ika. lilbfc jl£ lit AJSJLa liltiA <j£] j c Jl jlll Jc JaC -b«J XaC ^ajaJI Jib 

jl 4a-a^)i3l 4*j J Jja.j^ jjic. j-al AjbS JL* <LajaJI JLaC-l .la.1 £t»ab^)J J 

I 4i jS> sinW (jj^J jl ojSlill J JJC. ,xil>a J '—ibbj Jbki <S jla-a 

(jL^a) \ jl ! ^SjJI J Cjbbj JLkjj AJ jla-a ^>J Y JM j* 

Jj j Sa i aJ i a j sJjj^ax J ^JJj J3 ^jLall L_ial^aJI ^c-ab^)J (jl AJbsJI S.1A J (JjAJj 

frlkaj ^ . Jbll Ja*JI J oOjJI ojSlill ^ ^abjJI lilli 

^ab^)JI j»jSJj (— ibbJI ofrl j3 .lie jWj V jlj^ J uj^Ail AjuLoJI (jja-tt^XttJI 



SfrljSlI jJi i Jtill Ja*JI jkJ 
• ($) Aa^jU \±U t _ s JlHSI (_Li*JI jiaxul (jV (j^J ' <__yjbjj!)lll jlj.ll! Uaa» ' ■ tluij j<U,ui<\ 
AJbsJI a j& 4lab-aJ (_iSljxll £t»abjj ^J^" f „'° <— liilj-all J-«ljl <a!)Ic 

^jLj ^b jJ ^ LLi. aLAjla 

-<^MI -ja^ti L_ial^aJI Ll) i JJ V ^aJ (j-*J "^-^ V -3 ■ g«J (j£Jj t^jLall 

oiA A^JU-aJ 4iLsjV jiajJaJ La-a jl L_ljjaibsJI tjja*.! 4jc La-a -3^ ^1 

j-aljl (jjj (Jjail (j^J-^jW^) i-rlJJJjbiJI jbj^a. ^ 4jjbj AiLiaj ^aJ AKjolJI 
c_ialj^]l jiajoil L_ljxubsJI (Jiiu V ' " Ua t_ial j-all J-*>\j\j - laJiubaJI 

(supervisor i_i jjUI J (_ial jJI AJUj (user mode) ^Wu.iJ AJU. jjj 

t^bjJI ^fl £x$a.±& ftj^JI e—ial^-ail ^c-abjJ jl J ji3 ^aJC <__Jj (^JJ mode) 
(jja-ajxall ^fl -<^M1 j ^jaj j^lj^l lillj ^aJJ ^aJ (j-«J 

. AJbSI JLatblS JlsujVlj SjSlill t> <a^al JJ 

:^lkil1^U1^i .0 

Vj ^'j^V'j (J^-^VI • £-* (J-«bj]l ^-a^H-^ ^jauiaJI JJC- (_^a ^alj La 

tllfrlAj (_g-.fl.uu _>aljl t^lbA llllxa AjjJaJI i—ljxubsJ! ojg-aJ (jji — t_ajjobaJI jJC 

I^J . t.\ JjiijQJ ^a jL Ajlfl t_ajjoball jl UJSl j^ll £t-ab^l! ^a^l jl Jj-aJ 

(jjjja (jC - laJluLaJI £t«ab^U (jC <jbj ^ajL jA t_ijjoba]l ^-ab^uJI (jj^J 

o (Jabulb AiLtlal! -^"...^1 j^st J J£ iijQJ ^baill djl^lli 




^Uai Al (Jjir.i.lull ^Uaj jl L_l3!j^J! ^c-ab^)j3l jj^J l-^J ^l^^'j 

(_ iaJ (JaC. ^1 liaHS . <_ljjaibsJI £x JxLxjII ajjaib* ( x_lLluU V - laJiubaJli L_ljjaibsJI 
jl (j-a ^jl -^bj I—S^joiaII (J.lT.i,tu]l ^Uai3 . l_fiJjaLa]l (JjT.JuIl ^Uaj JJC lillj ^aJJ (jl 
^ jkj liljj J»J *J a ^aJiubaJI lillj j-o (JjjLaj 4j ^ j<un<v e.'MSU jlj-all ^,^-n"uh<\\I (_J-oC 
j-a Ajj bu3 iSj^ "bjji X->.*tt ^^JjoiaIS Jli«J - lalubaJI j£ 4jbj (J-a*JI 

v ^i jiyi j jujVI ^ ij jit J t»sbA jl i^^j jl . ja\ J 

(Jjajll J-«lj (HALT) II <— filajj J-«l (Jj»o I * lalubal] ^r.^i.iU jl j^^U 

Aj^sUJI sjSljJI Alklo ^ J jl lJjAJI AJU. a^luaJI 4JU. jx 

. (memory protection) ( Jju&ll ^Iki J) lJjjU ^bjJb 

:( Timer) -i^iuUJl dtLu .1 

jljj ^fl (Jji.^11 jx - laJiubaJI £t-«b^)J ^ia] ' -1 j i "I a II Ac-lui -J a ■ <aJ ^aj Ji] 

^Uij ^jc. t_ljjoibsJI Aclui ^jiu ' " Ua . t_ajA<JI ^ab^ll a j JaJ i a Jjilalj ^Igj^ 

jjaj jsij <bjb ^ • ^b»a 4 \\* e\ Sjpa jjb>j Ijj ^c-ab^ill i—alajb (JjT.i,tu3l 

4JLuj^)J AJ Ajjlcj jl baLjaj liaj - laJlubaJI £t*b^)J fr^acj I-*] <— ajJobttJI £t»ab^)JI 

. (fatal error) (^ii Ikk) 
: (Buffering): assail .V 

buj li$Jj t_ijjajLaJI Acjj-uJ jjtsj V ^'j^-V'-? Jb^VI fij^l Acjjoj jj 

J j JbkjVI S j-« i1£1&..1a1I jbalil J tllSjll L >^*J ^Ualc (—1 jjoiUJI Jlij 

J\ A3a.j5M SjSfl jl . £l >VI 

js^J lilljj ^l^^-Vlj (JbkjVI o^-^lj 4-iJJ^bsJI dlSj (j^ (_Jjx<aa]l ojliilui^l 



C±X^» sac ofrlja JUoVI (jS-<u Ij^jj (buffers) >^ 
AaJla-aJI o^i.j ^ AaJb«-ai3 <J^.Jj (jl (Jja dL)Li..ia]l frl^jj ^j-a ^ b>»-»Jajj 

^aJ ' " a i nil AaJLva AjjSj^II AaJl*»o]| o^i.j frLj-jj .IsJ (j^J 'SO^J-'^I 

^Ij^M is-l^j jliaajl dlLi.^kAll frl^j] (J-S'j-* J) 0JjoiLl« LjJLojjj 

AcjjoiJ AjjlLa 1.1a* sjajS L_ljjojLaJI ACjjoi lLuI£ !ij (jSJj . '"'^-^ mil lilJj ^l^kV 

^1 Ac. jjjij AjjlLa 1.1a* e>jl^ (_1 jjailaJI Ac jjoj tlulS |jj tilljS j j.la* 

^Ualc jUalu!)ll t_ljjailaJI j la i aj i a j A-ttLtua (jjSjjoi tllla*ja-a]l frla*jj (jji 

Lai j . 1— > 1 nil ^ (_Lalsuill ^fl L_l jjailaJI Ac jjoJ AjjILo ^1 ja.VI j JLk-lVI o 
c.UjJij (jU ^Ij^Vlj cJlaoVI Acjjoj (jx ojlc i_ijjailaJI Acjjoi tlulS 

(j£Jj (—ijjaiLaJI AcjjjlJ V ^l^^'j (Jl^-lVI ajg-^l AcjjoiJ IjjiLa ^ J ■ aJ (JLocVI 
1.1a* AjJlc mil ^^Ic Ajjila-aJI AjjoijaJI tllULaC (jjaj LoJj (jLaoM <^a*J ^ 

c^U >JI *u jj ^al>»j AjIia* Cj^XaJI *L> jj (jj^lui AllaJI sift 

l.l£J . AjjSj^II AaJU-ftJI is.la*j (j* AjjiiaAll AjllaJI AjjoijaJI ' ■ Ifuij Ajlla* 
(J£ £cJl*J (jl (j^JJ Ai£ ubJI (jia*J £tJU-i (jl (j£-aJ Aia.jill jl c.la*jVI oj^S (jj JjaJI 
JUjVI o_)^i.l Acjjojj L_ljjojLaJI Acjjoj (jjj AJlaJI (Jjlj^ll ' aKjolJI 

. bLli.1 AjjilaAll a AST.ftll AjxujaJI ' ■ ifuijj ^1 ja^VI j 

(JLkj'yi o^a.Ij t_ljjojLaJI Ac-jjoi (jjj 

(jjj^Jj laJJjUl Ju-a Ac jui ^jicl Ajljjjau JajLuij ^ hVun l ^JJ ^1 J=>Vlj 
^fl CLl^ t> i nil £A (J^Ujlb (_1 jj-uLaJI ^ jL ^aJ (JUkJ^fl jUj^a ^ Ljail jJ l^JUkjj AjIc 




A^uJa ja) off-line operation . ajjVI jjc. U«l*Jb l_sj*j si* j ^1 
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CjULJ JU.J pjj j! jLaJ j dl3 j J 0*1 jail j 2utj£Ji JaJjjill Jc 

jl L_ljjojLaJI ^Jajoiljj <1a tllbUJI ac.lj3 cllijJI (jjij Jj (JUoVI 0.1=*. j 4jajJjJ 
' " aKjouJI 0.AA £cJl*J (_y3jal\ jSJj ' I ^"'f ^ * ".' 'SU^J' ^ A^JU-all SJi j 

J£ CLLiLkA^ £jJajJ (Jj».Jull ^Uaj ^ ' - Ua Ljl AIa "c*.\jp\\j 4_llc. 4_ilj£JI Cfi*4 
tlL)Li.XaJI lilt 0C.ljL L_l jjoiUJI ^» jLj t J jSfU J jVl Jc. J jJa. J J^C 

^jjj dlL^.j^JI *L^.j] 4^.Laui Jj dlli.^a-a]l Jill tgE-aLjjfSI L_lIL 1 1i 

^fluU AjjjjUl ojlA . J jVla J jVl Jl j3JI Jc Lgjc-Uia ^JoJ ,_>^aji\JI Jc I fl\'l"'^ 

4£ JLU 4ujVI UoUJ jl ^al jll J • (spooling) *£jLiJ V^fl UaU-J 

jjjij (jx o^)£li]l (jC (_>-a^)4\ll ^l-liJiuil £»a 4j^,j^]| oj^3 (JjsU 

jlkiil J A^JUtJI J*J tllULall jJ jaJ j! A^JUaSI jl J J*J lllUUI 

jrlj^V SlLlc j JUjV SlLlc ljj^LJI jk±u jl li^jj ^-l ja.yi 

4^JU* J Cx±L±a frUJ ^jj ^li 4^ Jill AJU. J U .tli jll (jaij J JaC 

*Ji\ UaU-Ji ^1 ljI>uJi <> . c i >yi J 2l=juji J ju^i j 

ja.Vl Jc JLaC^I (j jl 4jjJ jl c.LLcj (JjxjouJI ^Uaj (jlS-*b Ajl jA A^jliLaJI 

. c l >VI J VSU-aJI J JUjVI j 



: (Multi programming) : >iwol1 doo »J1 -A 

I jli ( (—IjjaibsJI (j^ ^jLjall tliajJI (Jjilaj Jc A^jfLaba]! 
dill j £t-ab^)i]l Ig-^lia dlLjLlJ lilb&j 'jJ*-« (J-aC £t»ab^)J <aJb-aJ ^jL L-ljjoibsJI 

J !lk*2a Jkiui t-jj^UJI jli CjbbJI (illi JUJ Jc JUjV! a^j 

4jLjLl> Jaxj jl£ |jj Lai taJjiall 4a-ajJ 4jjjJaJ jl£ lij CjbbJ lillj jbajjl 
.(-jjxubJb AaJlxJI jLkijl J ojSljlb ^c-ttljJ oJC lilliA jli A^ajJI 
^ajLj ^^gJlHSl £c»ab^)JI Jj IjjS J' a "'\.' i " (Jj !)Ualc. L_ljjojLaJI jlaijj jl jaJ (j-*J 

o jSlilL > t.rill Jl j jxiixh aSLlia J<uSj J ^ill jjII (illi U <j=JU-aj 

■aj Jic A^LajiJ _9 lllbbJI j* AL>^ 4ja.bJ! 3 1 Ja. A"\-y ^jIui AjULu 

. Jbll jjII JliisVI 

J3j Ajj^aJI (JjT.i,tu]l j=Jaj till jxa ^ol j*a A^jluuJI 4^a^)JI __)JU*J 
j^s j L-ljjaibsJI tllbl£^ < y jLal -I laJluil j - laJiubal] Ajsji ja <La.li. frUaC-V l&JjJaJ 
(jli jJ*-a j*j 2"*^0^ J jjW^ I- 1 ] ^ tS^-? *SUJ"^ U.laJI dlljjadll lillj 

^aLi^jil lilli J^' ^-ab^il! -^aJU-a J AilaJb-a <— aSjJ (—IjjaibsJI 

1 g bla*J ^JCj Ijji ojJj-aill (JLacVI frbpj j " ' 4ijjiaJI a j& jj . ' L^all 

<£lU* jl£ l\li jJI *lkd UliJj jjU2i Up! US . <LJJI JUcVl '.n.nj 

J LSJ^' JLa&Vl J JijJ ji 4j)i Jbp JJC. J Jj (_£ j Ikk <U La-oUjJ 
t_alajj Jj L_ljjojbsJI jiajJaJjoi tllijJI <_>ia»J i a a J*J Ajl jj . boji.b Jj 



AKiU A-sJUaS <x«^iJI 4^JUa!I jl JLaC-V! oj£a djul JaJ 

(JbkJ ^aJJ ' " Ua Cjjja-a^lAJI 1 ^ ^JjW LjIa^jIJ j aJcluiAll £t-al^)i]l 

(J^joi ^ o^C-LoiaSI £c-al^)JI jl lIiLo^jJaII (Jjij - i "*' ^Jj\\ "j; all (JLaC-l 

o^C-LuiaSI lLiIa^jMaSI ojlc-jj (Jl jjj tllSj JJSjM ^aJJ \ g » <a» J <a^^. 

jjaJI - laJluLa]| ^baJ JcIuia £t»ab^)J jl ^i.jjL« ojlcjj (Jl^j U^-*V^ 

LaS ^jj V (_yaju\ l^jjlcj jl Q^jfiW tllbbJI Jl^b • (J^J^ LS^ J L>° 

ojlcj ^jJ (jjjiall AJla. o^ljiUI AJLa. (j^ JajjjaJI (Jjj^J AjjUjlaW dibball 
(j^ajiUl ^^jojI^JI jjoi^aSI ^Jajjjj ajjaib* lilli ^aJJ bujj JaJjjaJI tllbbill lillj 

^jq] ' ■ ljl]a«a]| ^a.ji<J jl JcIuiaII ^c-ab^)iJI jl dlbbll! ^Jj-a ajjailjA jOL) 
dlblnJI (jjj^J ^ajJ AJLaJI jjilj-aS! a^ullA ^aiu Lo£ C-JjjaibsJI ^JojojIjj 4jc.Ij3 

dlbboll (Jbk.j'Vj £c-al^)lll (Jbk.j'V ^ljuUaSI <La.jJ 1 ^ laluba t_ljjojbsJI £a ojjjIia 
£laI^)a]| (jjjial ,_>*aj4\J! j! dlbv^p-aJI j L-ljjaibsJI (Jjluij Jl jjjj . ..Nf Ajjbillj 

(j-a 4iSL«J (Jj».i,Vu]l ^aUaj (j^ 4^.bx IjaIjI L_ljjoibsJI «.Uacj ^tAjLLaJI 4^.jJ (JJjla 

4JU. ^ ^xa jaJI 4^JLx-Jl lilbA Jki t j^l] (Interactive system) jAliA 



.lajj L_ljjoilaJI 4jauiljJ lUt-aJ (JjJ^ 3 L>°3^ ^^-^ *J^^' (JLaC-VI 

Ajl£-aba Ing-jLki-i t_ljjoilaJI £-a L_l]gl all] jl I g^jSI J a] 4jjLoi]I ^ic - lalubal] 4_a.La 
jja. (^ja.1 JLacI »1 i t—lUjlll aJ 4-aja. J£ji ^3 (Ja*J1 JLujj] 

Jaaa .la.1 j JaC lilliA lajj 4 4-a ja. Ja. jJ V 4jl £fll jll jal t Ja*]I t*U j] L_l jjoilaJI 
Jja.j ^-4 4-a^a. (JSjoi ^3 (JLaC-VI £jJa_al o^jj^jjJa .lajj V La£ - laHui^aJl ( _ - >^aaJ 
4£jlkLa]l 4^aj_JI jjj ^aa II Sj£a die. la. I^J .[ ILlui UajJajl La£ ,_j^ajS]l 
^jLj 4_La£ JLuijLi a laluba (J£ aj£j ' " ua i_ijjuilaJI £a jjoiIiaJI l_ dalaullj 

<illj ^^^uj ^ I ila Yi . ^ (> j ^jjj c5^l c^^l t> jfl 

a$J (JJ^lli OJjljSJI (JLaC-VI JJ^-^ IjJ^ "'J-'' ""'"^ (JLaC-VI fr^-j] l-^-J 

ojjljS (JLaC-l a^J (jj^Jlj a^JLaC-l 4*jtla] 4jjLuoJI ^jic (jjjiadjj ajjix-a (JLaC-l 
ojSill s^A . sj-4 oJjxJIj JLaC-VI <_>*a*J f I 1 bil t_lbsj]l IgJluijj iS-aJ 

1 g <v IS j 4-a.laJI Aijjiaj .t_ijjo)laJI dl3j JilljUiLi i_fij*J (Jjt.JuII aiaj ^__a 

• *SUJ"^ 4-a.laJlj t_a^)*J t_ljjojlaJI dlSj lilljjjoil aUaj ^fl L_ljjojlaJI 

: (Real-time systems) : aJaaJll dokjlil .1* 

dlbUj (Jla.J aJa.j (JjT.i.tull aUaj a£aj jA 4jiaai]l dlbLnll ^Uaij 

cllluiluiaJI jl 4j iJ-.ll S j^a.Vt ^-3 4 a jalubJI LllLuiluiaJI JL4 4 nt ^ i*<t aj<U*t 4j^ala. 

4-4 lali 11 dlLuiluiaJI jl Clli CllLuiLuia. jl 4j1ij]| tlibUJI ac.lj5 ^ 4-a laj 1 

<_ IjxulaJI ajL aJ . UsjJC-j 4_LaLtJI L-ljLajll 4-aAalui-all jl djl&l li all 

jl AjoiLoiaJI (j-a a^JJla. ^aall 4a. jj aJ CllljUJI lilJj (JjIaJJ 




111 (Jxl*j3lj L_ljjaiLaJl («ll3j kill jlkil A <\h'tl (j-a ' 'ah-i.'t 4j 

till jLil JUJ jA US *aJl*J < ^ JLftVl jlkiiV aJc j 













► 




► 
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^3 



: (Multiprocessing systems) : a^>i.ftol1 -j!*JU©11 d©kii .If 

lillifc (jj^J (jl sj^S tll^La. is.li.lj 4^JU-a oJa.j (JLoaiuil £y» V^J 

sJOa-a JLttC-b ^j-isti IgJ o-lclui* iJjiJ tllN \U in j AjoUJj AaJlx^a 6.1*. j 

(JLk^VI till .1a, j (J^lxjll 4£.jal« a-lclum 4jj£j^i -^aJla-a 0.1a. j lillifc jjAJ (jl 
(JiaJj (JL^ajVI tlll£fiua (J^UjU At.jSLLc (_g ja.1 4^Jla»a 0.1a. jj ^I^aVI J 

0.1A . Jjaij tliUa "j;^ 4^JUtAl <c.^iila <uuj^)]| 4^JIxaJI o.1aj 

^1 jaVI J Jli.i)M till .1a. j jhU JajjJI ^ £jLja]l ^cJU-aJI (j^j hsVi ojasJI 

. ^aJU-J j JL^jVI j 

tillj (jl (JjT.i.tuIl ^jaj «.Lij ^gk ^^AJjljJI jjiadll life Jjjoj (j* (j^laJ 

C.Uacj j L_l jjoiIaJI tlllSl£-aj j-a (_£ j ■ aS]| ojliilujVI ^ Jjir.i.*u]| ^Jaj t_fil .l&l (JJSajJ 

frlg-j) -I IaIuiVI 4-lLaC Jjg m' lillj jl£l «.Ijjoi - lAAubal] 3 jII&aII <Lo.1a]I 

^^Jc jjjj.la JjT.i.tu ^^ia -I IaIuiI J Vjl 'ilSj -laJ . jAAA tllSj JSI ^fl <Lo.1aJI 

da j I jhs^jl j tlia j Jal Ja*JI I I jLl A Lajjc<uJI AJajjiSfl ^1 ja)j Jl jj] 

JLa&Vl aj£a lilJj !±j aJ .^JjjJI JlatVl o^A t> V-lJ ^A-ajJ] U^Jf^ 

L&.ljVn ^JJj tlllc- a (J£joi ^fl A^jI.i'iUaJI JLaC-VI £jJajJ (JxjuuJI ^jiu ' " na 



■kc a\\ (Jajj ^jja a^jxall (JLaC-l (JLkjlj (JjiuauJI ^^jS ^»jSJj lS^)^ 1 ^ ^C- ^ 
oj^ ii.la.ljJI 4x- a II J (jjla-a^Xall JLaC-l (JS (JlAjj ^JJ (jl tillj . bjJJ 

<Jj\l-i^\l dlLaa.jia3l J.laJj _>a.Ij (J-aC (jjJ J' aill J ^jSJ J-«ljl lilLiAj to.la.lj 
^jal 4a.laJI (jjJ UjUIj (JaJj (JLaC-VI (J£ \.' a ''"' ^JJ (j-*J '(J-"^ 

sjlgj (_gjla all ^c-«b^)ill ^^-ajaj J3j . (JjT.i.tull ^Uaj ajia si&j (Jjt.i.VuII 

' " 'J^ L_liuiljaJI 4cbx<a J aj£iJI a^A dljjL . - j q ^ \t l_]£|j^]1j 

(_ialj^ll jl t_ajjaL<JI J-oljlj - laJiuball jl £c^^)AaJI ^><aljl (j^J (_l»-aJ AjjliJ dLa^aj ft 
(JxLtill J -3 a jl t_ajjauJI (JLaC-l J Afrla i'j (jja *j; all c.Uaa.1 jjlaul lilljj 

ojSIUI (J»a\jtill J ^jUa^ i a jjlajj ^l^a.Vlj (JLajVI o^S-^ 

(_1 juilaJI <clik^a Jic (_1 juilaJI 4£.Loj AiU^aj i." \a\ lillj .Ixj .4jj£j»a]| 4->lU <\\\ 

Iaj AcLuJI -j"- abj .SjSIaII 4jLaa.j djLa^L-oll JjJlaJj <-_a^iLa3l j - ^aJiuball 
^j-ajll l _J 7 ilslll Aja.j^]l (Jx<alj3 dlla.jli . t^wH ^ "J3 JjT.'.'ull ^Uaj a ■ aJ 
JLa-ilj 4jjVl JJC. <ial*-J! oj^a tllla.J .4jj£^all AaJU all o.laj (j* ^jLjall 
IjJaij t4jj£j»a]| 4^JU-aJI (JJJj ^lja.Vlj (JLaJ)M dil^j (jjj JajlujjS 4ja^)xaVI 
L_sljJiyi (jfl Lai ASjLiball AjjVI AiaU-all oj£a JLa.J L_iljji7l JjlaJ >1*J 

<SjpjLa]l Alalx-all ojia jJjiaJ ^aJ JaJ . jjjLiaII (JaIxjII ojj-a 

-I laJLaiVI Jj A£jjl>jLall Aa-a^)JI ajia LJ^I ljJa.1 j .J! jjll Jc U^aJUuj Ja.1 j 
AaJlaioj I— IjjoilaJl L_JalajSI (j-o laJluLall Llllla ^j^-aj liljjLjLall 

. ^a.lj tllSj J ^ > a l JJ 



: ^Sfb 

Login : Ali i_ajAJI ^a! l_sjxJ! liLuJ - 

Password : SUDANI jj-JI <aK J*J - 

Lkk j^ujui <aK ^ CjLkkl |j| LI ^joiVI ^utiS sjIc] 4^ j 

jjoill La-iaj^a ^jojVI (jlS lijj . jjoJI JIajI tilla L_liLjj 

: L_ijjojLaJI liLlc Jjjjoj " eat fool" <-_ijj»-a jjc. j^l ^1 c!lu£ 
eat: command not found j^- j-VI 11a 



: pwd ■ 

$ pwd 

$ /home/ali 

/home /ali ja ^JLJI JJJ J I^a 



: passwd j*Vt ■ 

ojpa (JS jjoJI AaK - IsJIulJI ^)i*J (jU ^^j^sjj) jjoiJI Aa1£ J^*^ 

$ passwd 

Changing password for ali 
Old password : 
New password : 

Ifl* jStill j 2L*jjS1I ^uKJI tillUJ ^J! 4-a& jjjlij AJ (Jji^JI j^a nil! 

: mkdir y>V> ■ 

jajll ^ JJJ (illi ujjSj fij "computer" j^UJI AaJ Jjta 
$mkdir computer 

: cd >&t ■ 

" ali" >j JUJI JJJ t> Jl&VI liaj lila < ^1 aSJ JSaJl 

r^Sfb ^ liUi jli "computer" ^ ^UJI JJoJI JA 
$cd computer 
$ pwd 

$/home/ ali /computer 



In J lijj " computer"^ jiJI JJJ ^ <jVl <-^.u.4 UjJ J J ^1 
: 4^ Lull " ali" JjLII ci Sj- SJjJI 

$cd 

$ pwd 

$/home/ali 

" math" cs -^uiJ LjUiJabjil yJ iLta ULc lil 

$mkd±r math 

: Is 

uji " ali" jA j JUJI JJJ Sjj^J aJj>V1 j CjULJ J£ Ai 
$ Is 

computer 

math 

$ 

: cp 

" file2" c_kLJI ^Ai^uj " filel" ^ JLJI JAil! ^ 

$cp filel file2 

:J&\<> fuk "computer" ^ jil! JJJ ^ Ai^j In J lit U 
$cp filel computer 

$cp file3 file2 

cp: cannot access file3 



: mv >aVI 

j lLiUU 4jauU ojlcj J Jib lift ^ jL 



= j d-Q frUp j 



jjt US' LS t^l ^Lj ^*Jl d)Sli ^*Jl aJ^p lJlLx£ JiJl 



$ Is 

filel 
file2 

$ mv filel file4 
$ Is 

file4 
file2 

: rm yH\ 

$ Is 

file4 
file2 

$ rm file4 
$ Is 

file2 

: rmdir yil\ 

Ac. jli AllSn aifc -iajA 1 <-iiaj I^A ^jL 

$ rmdir computer 

rmdir : computer not empty 
$ cd computer 
5 rm filel 
$ cd . . 

$ rmdir computer 




: more >«VI 

t_iajjll ^ i_£±ia.VI cat >«SM a^j _^VI 11a j Lpjj Lua U&jA\ 
$ more file2 

: clear >>VI 
:exit >>VI 
:f actor >>VI 

$ factor 
72 

2 
2 
3 
3 
3 

$ factor 
150 

2 
3 
5 
5 



:rev 

: aJU! s jUJI " f ile2"e_iiaJI jl£ 

" programming in logic" 

" cigol ni gnimmargorp" 

$ cat file2 

programming in logic 
$ rev file2 

cigol ni gnimmargorp 

:cal >>VI 

$ cal 3 2002 

March 2002 
S M Tu W Th F S 

1 2 

3 4 5 6 7 8 9 
10 11 12 13 14 15 16 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 
31 

$ 

^>Jj£d]) jlgJaL) ^jSJ l_ijjoj ^LtJIj ^-uJl -Ij-laJj JAC. i^ja 4 a laJluil -lit 



:grep jM\ ■ 

LjUjkJI ^iiaj "f ilel" c_aUI 

mohammed osman 
shemma hassan 
rowa abd alia 

U\Ji cjUjkJI Jc ^i^"file2" c_aUI 

mohammed osman 
hadeal mamoon 
$ cat filel 

mohammed osman 
shemma hassan 
rowa abd alia 
$ cat file2 

mohammed osman 
yousif ali 

$ grep "mohammed osman" filel 

mohammed osman 

$ grep "mohammed osman" filel file2 

filel : mohammed osman 
file2 : mohammed osman 

: man yH\ ■ 

(jli 1 ^ *\ tA,*. i.l AijjJa jl j^IjVIj liljjSjoJ (jj^jjjJ (j-a s^C-LuiaII LJjjl I jj 

$ man Is 

. l$la ^ ja-Sfl JaI jSfl £-a j-aVI 



al Wuul lLiIJj <^-^J ^ ii^ will ' . '„'"'! 11 ^ aJaj) j ^laj 
aJ3 t JlLaVI (JjT.i.tuIl I g Lrt uq] llujlia <JJJ^ (JjT.i.tull aQaj JbtJ Ajjlii VY SI dllj 

Jjl^J (jC jf\~\ \\ (_j j^a J^JjoiaJI j (jj^a^jlAJI (.^ j& I^J ^j-a 4 U ctn will 

^j-u ^--^ j_£.lili9 L_llUa aIxujIjJ (jjSjjjJ (JjT.i.tuIl aliaj aj a i aJ aj JiaJ 
Jc (jjliSI <LaUJ bLa-a A^jia aJ (jj^jjjJ (_>*aljikJ ^) 1 1 1 ale ,_>uJlSlijjJ 
jjjiaj J A^jLLaJI (JjT.i.tuIl alaj a a i a a j (jja-a^XaJI (J£ (j* ' ■ ll]aj tluj^J^I 
JJC- (Jjir.ijij ^Uaj jA (jj^jilS aliaj (jjj . IjtJJJJ ajJjiaJ Jj Laa aUaiJI I^A 

Cjjlc- ^ (_DU\ (j-* a J^J^ J aaJI liljLoUj -I ^aJluL^ 1 LiLa-a ^lHa (_5jLaJj 
(jjjLa J (jj^jillJ JjVI AjlaxJI ^ a i olll C-^ 3 ^ ' ( — A LA^ 

alajj Jc 1 ^ aJ a i <aJ (JLlUa-ajjll ^ (J^UuIl Ajjl£^b ■ 

tllUJ (*-aj (JJJ-^J <^J3jJoJjjSjl-a jj^JJ U "^''J-' LS^)^^ (JjT.i.tuIl 

. 4ql"v\,all 4->^jj]| 



La-a (jj^jjjj (JjT.i.tull ^»Uai] 4_luilj&]l A a i olll j-a ^jj jllluil ■ 

jjj^jjjj 4jj^Lkj Jalifta.Vlj a alia aJI (j^jjjJ ' " ll llJ £-a (_LLti]l jjx 

. (multiprogramming) ^a-ajiJI j liljiU ^l^kiuiVI 

. (TCP/IP) ^ c?l / ^ ^ ^ Ju 

V Ajjj^U 4_}jbj VY SI <jjLaa-a ^^ic bj£j La£ a i <aJ ^aj JaJ 

4^.11aSI dlUjLaa-aJI (JS ^^Jc 4-al.lijjjl (jS^J (jVI J^3 lfril*j 4jjLa»-a ^^Jc. o-liSJ 
4j£^aJI tllbsJU-all (_b,btill ^ a j <S (jl LaS JJ^Jj ^J^-^ AjLSiubaJlj 

^Iki J J jill (jLoj jjj . (real time) J^Uull j (multiprocessing) 

£-a jjiS _aiJ ^V'uul (j^-aJ . <Ll3bsJI (JjT.i.tull ajail (_3J^ Aj\[c dlbl£^lj 

dlLuiluiaJlj (djlj^jjjJI) ikj aVI £-aj dlbijiaJI £-aj llll aAa aJI 

(jjSjil] tljLal ^aJiuil AiLjaJ I i& . (_£^)j£JI ' r lluiljaj| o £«aj ^aall a jg^Jj 

. (fire walls) 4jjb]l jaJb i_sj*j La 

jLa tllbbLa'VI ' ■ u t_ljjoibv (_LjUuJI ^fl <bal£JI Ajj^aJI (jjSjjiliJ (jj 

^baJ ^^jJI jjoj jJI J^Uull bjjl lijj JaSS L_l ^a £ OjSlijj VAT. Jji! £cJU-a 

ojSI j 4^.bJI Jjjj j u j> A J ^baj toili jjSI ojSI j LjblSLaV 



dllaJU-a £»a £jja]l_) li& L_l ^ ) y A j| (_J ^ 1 £ 4^a^JI j dlLajjoi^)]! ill! ALlLo 



( tllLa jxu^)JI tllbl£-a] l$J qxA (_g j- 1 all Axkjaij ^fl L_l ^» £ • Jlj^ 4 

Ai-uij LLaC 4j| ^ i ajj li] . (_£^)j£JI a i oill ^ L_l ^ \ « ^Ij^j 

C5 la»J! ^ 111 c L^jS ^ * * c^J^ CS"^ ' • '^"'J <J^ ^J-a c^ljSl 

lilla ' ■ lllaJ i_Sjjoi aJIujI lilLiA jl^aJI (_>-aja3l (j-a ,jjSjil3 (Jl jjj Aic 

i JJ t_S jjoj V jl . j^-?^l ^ 2 „^*.„ Jl a^Va'll ( _ya^J l^jlc 4_>la.yi <Jj£ jiil 

(j^ajS Aj (JjVI a£aJLaj| a-Ac 3 laJiubJI A At all ,_>«alj3VI '"'I a£aJLa (jc 

E iJ^jP CS^"^' ^aJlaJI j D ^ a i.i U ( _ - >«a^)3j C ^ ^ '.' U (_gjaiLuil 

. IDE i_Jjl*j| ^ ^^A l— ll a£aJLaJI ajlAj . F ^g^uil C^J^J 

ojjaula JJC- IfrjSJ SCSI J <— SJ*J J^l i-llLa^aJLa lilliA 

(JjT.i.tull ^Uaj ^-Ja j Ajjj (J^J^ l— Sjjoj lilJj JxJ . Ajj-akjaJI ' . It 

Jj^aila <J-aj3 (jj^J (jl Jj^Sflj c£J^' A-JajVl £-« j»l Jj-aiia (J-ajS ^ 

till jIuiaJI JJC jC Jl ji^l c-Uuit jjj lilliS JLuU LaJj . C J jl\ (J-ajaH ^ J 

LjLajla-aJI ai&j ^.Ijll jLuiaJI ^ ^JalLaJI JJCj ^cJajj^l JJCj (_>*aja]l ^ 



DOS* UNIX 4*1 lo d doLtJI j-^^J = ttltt 



DOS 


TTKTTV 

UNIX 


T TTkTTV 

LUNIX 


dir 


Is 


Ls / dir 


els 


clear 


clear 


del 


rm 


rm 


copy 


cp 


cp 


move / rename 


mv 


mv 


type 


cat 


cat 


cd 


cd 


cd 


more < file 


more file 


more file 


md 


mkdir 


mkdir 


rd 


rmdir 


Rmdir 



^^C-jS -1 U.<< (JjT.i.tull ^Uai ^ ^ui jlLi i L .-1 (Jjt.i.VuII ^Uaj v_ajc ^ 

. L_lJJollaJl 

?<_! jjaiUJI ^1 jiaj 4jI.1i ^ £tJ jill jiiij jl£ ■ «;< (Y 
?CLlLa^,ja<JI -J a i <ai J*i £t»a! Jill Juii ^gk lllAa (_£jll (jluiaallj jjlaill La (V 
(jjjotaJill La j ?ajjj Laj 

¥ lillj jju 4uk 1 jL ^ ill 

? Lpl Jj t> £sUI La j JUcSfl p>> a j& La (<= 
?L>il JJ j-a t-SJ^JI La j c^lalil! ^1 jill t_i»-a 
iacl yJiT.i.Vull £t»aliji (*-' a i oi ^ ajiai. (Jjl jiixi ^ill ^c-abjill ^uil La (V 
2-abji jaljl (JJJj Ljiii (_3JSJ ' Si£j C£c»alijiJI J-*'j^ ^^i-a 

.BJix^a ^ jiilall (_lSI jaII ^-aliji L^i3 £Si ^pll lllVKH <Hal -Lcl (A 
< aj£ ?^iLall L_i3|ja1I 2-abji joljli ^-ajfaH <*< tiLa 

?AKAall aaA 2lJUa 
. IgjIjJXaj ^Uaill C!ilc.lji aj^3 L-kua ^ • 
?lg al laJluil J - laJLaball ^Aui^i ^gjll (j?ji.Vl jal jSfl La ) 
?< -IjjoiLaJI 4x-l_ui aJ a i ai IjLal ^ Y 
?Lji*jJa ialai La j ? <ia>jill aj£a a jlA La M V 
oA& i_aj*j IjLaij 4j^.jill 'sjSs ( inn IS uj a 4^JL«-a i— Lai <— ii£ ^ £ 

(jjallLa j ?4laU-all bjA ^ j-ajall 4j»a&! La j AlaU-all aj£a L-L^a O 

?<li.jill ojia jiij I a$ \u 




?4j3 A^-s'uH.ft (jjj^J <nSU ^a! Laj tiiljiaLaJI ^1 Wuu^l ^Uaj t L^a ^ A 

?j^UJ < »UUMI ^Laj J jikJ J*J ^aJU-ali 4a.UJ La (Y • 

l_lialia3lj <SjluLttJI A^a^ill ^g^Uaj (jjj ^ aa II frljj t_a^JI La (Y 1 

.l^Lal^i^ AlLal Sj^m iLak^l t_ajc (YY 

?4£ >U <> sjSUM L (Yr 

. (JjxjouJI 4 ajaj JJ^aij ^^Lj jx*aia-a]l ^jjailb (jjJ (Y £ 

? . (jj^jill ^Uaj aJ a i <aJ clllj^)Xa La (Y 

4_iLa£ ^jj ' SjSj V^jLiJ JJC. -1 ^jjS jjA ^Uaj - J a i aJ ' °^ (Yl 

. <*L>1I £JjVI jjJ (j-al ji> (Y V 

. L^.^)jai!j 4-al^JI (jjfLlijj J-aljl (j-a (jnrt^ (YA 

. (JjijJ j-al jl (jj^jiiJ jxl jl ^-a ja\ jV I tdii (j jla ( Y ^ 

^Iki ^ Jjlla aJ (Jaj o^jjjj ^ Factor J*Sfl ^> O^ajiJI La (Y^ 

.<_>>! j J 

? (jji^jjjj (JjT.i.tu Aic aJjjoj^I ^aI La (VY 

JaUiJI ^ij <bSfl ^-a cUUUI ^ij ljLLuJI JUJ ^ jjj jSi! (YT 

. (jjSajjJ ^Uaj ^ LllliLajl £-a 



ojJaJI *l£ilL cs i*Jj •^J^i <SI 4-1 jjojUJI tj*-?^ AjalalaJI j AjjJabjll 

-I laJLailj Lj-iJa*J £-a IgjliDlcj (jjjla^JI ' -llxJiluil 
Luic. Ijj JULall Jjfui cS -l«- a ' (j^-o-a ^ ' a /°^'"J a ' "* ^-J^j 

L_lllia]l ojjj-a £aj 4_La3^)ll ljj»al£JI (JJjia jc L-llUa ^l ojjj-aJ t_ljjailaJI 
d S3 j LaK <_llUall ^juiI (^jLjj L_l jxuLaJI jl ^j^"^ L_l]Ua]| ^joi^ jx<a 

^ jL (_1 jjuiUJI ^»Lal L-lIlkll t_a j3 j Aic : ^LJI jauJI ^Jc liljj ^Jjj <LaLal < . ill LJI 
a j j^JI £»a ajjj^all lillj SlAL^a-a L-lIUal) lillj] "^Laiij ajjj^a t_ljjaiLaJI 
ajy^a £-a iil£> La ^^La L-lILLI) L_ljjailaJI (_£jL)Jj Lg_i AjjJxJ ^j]I 

^Ja i all liljaallj ^UjiajoJI 4j«J jjjljiL t_ljjajLaJI (_£-l*J jl j£-«J J^-l (Jlxa 

^»Lal l_ljxuLaJI (jl (j^-aJ V l-^-Jj '(JjiSLiaII L_1C-!)UI j^ 4£ja. (Jjla-« 

Jlla j . I^jI ^g"" jl jli I jaL ^LiJI jl£ I jjj ^LlJ l_i&!±1I 

Ajj^xj ^jj Alalia <— itaLj ^_lc c.Lu SjUjuJLj jiuill ^Ixl L-l_yaiLa II ?r t ,Vn jl jS-aJ 
(JlfLa . AijuS l-^ljj jl *JjjC- jU»J tLlj^a-J jjjollj ^liall (JjiaJ j-« 4 aJj L$J 
L_ljxuLaJI jj^J t_ljjoiLi.j I JJ-«^ U-^ j'-^VI AJT i <aJ ^aJJ jl 

Ig^aLal Lajjti. Ij^lSJI dljjj-a La ^_P-a3 (j«JI AjIj-<U IjJxISJIj ^c-aJI AjL\aJ 
4JVI a^A bibu jL<U LaS ■ alai] J VLaji j! Lu-aJ 4^. jllb AJVI lilJj (_1 jjoiUJI 
(_£jLu Lpji ~^ JJ' "*.' '"'Z 1 " 1 "- jl (jjfui jJ-^l 4-l^Uall Ja.1 ajjj^a tlllj jj ' " ; 




tliULw«JI ^gk - 1 a (jU <SVI s-igJ '(.30^ £^u>al (jl <aujIj t_i3Ua]l 

jl Jjjl jail frUlaj jl (^Jjjl! l_ljjau3l 4 11 1 a jl (^jaJI > txnsll JiLa ajji-i^jt 
J JUSI £ 1*^7 1 tUlj AjjjpJI (_l jUjII Jlo ^..nfl ^ Sjj>JI l_1 jUall 

43.1 JfL Igla AjjIIiaJI JIacVI jSJ tliVi 4a-ajjj aJ a * ad ■ 

. fl ij- aLaJI l_fil.}A!)U ^LJjljj-a3l (Jjj-ajj tllljjUall ojUa jLa 

(Ja>Sf Ljlill! t_JjS! jjj cllLaK jj jaj j JjIsJ JiLa ^a-la i a t_fi|jAl 
^gk ja-aJ (jj^ ja-aJI tllULu (jj jaJj (JjlaJj 4jj_»a]| 4-a^.j^JI 

tjA 1 a --^ a 1 (Jj\^>"l ^^ic (Jja^l Ia.l]aaj]| ^fl jl Ajjaua "Uu^a. 

. LjLa jlxJI j 4i^a-aJI 
(JLa-a ^ (_£jjaJI ^jjaull JAla II jjJ ( ■ \i \\ (jl L_ljjoiLaJJ (j^J " 

jl ~ 1 alll j jLoijVI jl (_>^alj^VI jl t—lUacVI aja uOJ ^jSJS &^>faJI 

.^Jl . . . UjU^'.W J _jjssl| 
jl (jljJaJI jl (jLuuVI lllbSjlui AjjIj^J Ajjojja-aJI ^jLajll ^l-lajjail ■ 

. La jaC c.La.71 

4ij*-a jLa — (jjUtlaJI ^^C-ljJI (jLuijVI (3-* L_ljjailaJI -I laiiuil ■ 

dljA^all jl ojjjy^all (JiiaJ (J^La. (j^ 3 i J i ua II (jSLaVI ^ (jjla.1^11 
*.liiaj ^fl l _gfi\ jLuuVI - 1 laluil jl J ja.Jlj jjilaU ^IaujJI j 

. (dljjjj) 4iiaJ 4jj.1i Jla&l jl (jjl jail 




a£aJj]| 4-al.lijjaib (jIxaII (jluU^M s^cLous L_ljjoib»JI ^I.^Vuiil ■ 

lllba "j; ^j" ^ a l$J (jl L-LaJ AjjjjjJall l—fijla-oll qa Ac jaz*a 

A±& j o jg-aJ Al&l) L_l jjaibsJI ^Jaj ( jA ^jialLj (—ajU-aJI lilJj J jl iLu aVI 

L_uSjM jl (jjiiill ^Icj AjjojjsJI ^ A±iJa\jj\\ cllbjlaillj (JglalaJI ^alcj ('"'^'f "J.' 
lLl^ISjouJ! (Ja. ^ 4jjJab^)]l tllbjlajllj ^jjpSJVI ^aaJI Ljbjlajj 4jjxaJI (jjiiSI 

Ac t)e\-\e\ A^jaj^ j aJ " ■ ^ > "' jlS 

^lailb (jjUoi^yi Jc oj^a j Aijib 3 ka Jc *bj (cjjjjj) JVI (jbaj)M 

; j^ 4j£»aJ Ajjjjp^Wl CLiIjMjaII (j-a lAjJC. jl ^joJb jl (jjudll j! 

. Ac j)A.u\A\ j\ Ajj&A\ Aujbuj'yi tllUiJI JJjaiij ■ 

4-lilJ ^\ AjuaAs tlulSI frljjai £ubi J] (Jjj^ajlb CLlLajLtAll jAi.nflJ ■ 

. Aj&aa aijal SAjli (jjiall j Jib ^jjj 



mm 

dlliill ^^A 4^-a^)j till*! (jj^J l-^-Jj ' 4£jAa aJI jl Ajalalo AijiaJ 

CjjjLu jVI AJUSI ljUUI j) . ^<-.hU, a y| cjlinlaj ^ <iuiLL<JI 

(JjUtl (jli Ujjc. j C++ (3-* '"'l/'j ■*" jaj '"'^'f "J.'^ 4jaj.liA 

jaJ jl ' ■ Ijlla^JI '"'^'f "J.'^ 4_ui.liA fS^Cjl i"i^<m *>L^ii aJI 

j] ^<-.1^U, s.lSjJI (jialjc! (jja^j ^jll CLlUa ajj j-a £ jill j& IjlAj L-sl^Vl 

L-al^Vl La jl 4ia L_l jILlaJI La L_l jjojUJI liljA} ^<-.1^U, ^Sfl ^ISill j| 

4 *m ^ dlLajla-a ^^Jc. eLu Lji&a-j (jl ' . '^J (_^l 

(jjl jjj j (Lisp) 4*1 (jtiiJ ^gCUlu aVI elSill LjliJ ^aAl jj 

J jjg_iLaJI (jjJjJjailuiLa 1g ■» aJ ^ (_luil 4Jt] a i <aJ JlsJ . (Prolog) 

(jjaa^l Lna.li ^ 4j5Lj»aVI o laJLaJI tlibVjJLi (jlajjjj 4jj.laJ (]VI. I. T.) 

^fl Lj^Laj <aJ Ssk (Jj] j^)J 4jtS Lai . iLu aVI 4ja^a^ll (jlal jC-Vl 

^Jc JJg-ia (_Jj3 AjaJalaJI (JjIuiaII 4^-a^)j ^uajjtJ luij^iL IaLujjx Aj«-aLaJ ^ IV • 
4j^a^)j ^3 AjJlc- ojja IgJ dLa-b^al ^aj (j-aj t4^jjalj ojjj^aJ ( _ S C LiLu^aV I c.l£ill 

J£i\ 6lii lJ jhj lJ ^1 A Jjii ^liV.^VI Cjlinki 

liuil Luj . l_J jjoiUJ] I -I laJLail ^JLtSI jl.lL J&\ l^JJ-al (_^i Ujjlaj] Lalaikluil 
4JtS t^^lxa t '< > <~i ^ Sl£ j L_ajjoj ^ LaJI I^A ,_>iajiJl (jSJj (jjj»-lll AjjlLaJ 4^.1^. 

. iLj aVI C.IS1SI AlLal (ja ^JaJjoU AlLal £-a Lj-al^aJiujI 4ijjiaj (_3jij^)J 



: ^j.. dstl .0 

J luiijiu Lliuijl < Aj«-«Li. J ( PROLOG) l3j^j^w *j * * ^ ^ 
dm\ ( PROgramming) a^j,a^1 JjVl i_i Jja J! <> 

A^ajJ J*KJ jL^iaJ ^Jfc (jjl jjJ jj| .( LOGic) (jjkLa J jVl 

— Jjlala]! J — (_3j1j^)J Ail] 4jj^aLiJI a^Aj (jiVull jl J^alaJl J 

(JjjU^ <c j»a^-a jj^pjj J ojjall AJ jl ^^ia-aJ Aj£j t_ljjajLaJI (JjJ^J (j-a (j^-aJ 

jjjij ^aJJ (jl ilxa dlljljiij £cjtij Jj (Jja^sjII J (jjliaJI lilJj -I laJluij ^aJ 

AjcI ala.yi j 4jn;\l dlUala II j 4j£jlai]| (j-ajL^siJI jc <La.tLa]| diLajLc^JI J£ 
l_luiLaJI ^ajiu dlLaJa-all oAk Jc ct_L)Ua3l (J£J ^ uJI 4^.j^Vlj 

Jl ^^UJI 

J jJLuall (J£ (jc Ajjajjj tllLaji*-a jjji*J ^aJJ jb ^)i.l (JULa .A^jluLa tllUlklj 
t^jl^Jlj t^AjLaC-lj t^aAJj^j jSLalj t^iuij AfljjJa cllLa_oL«-a]l (JauUj j\\ 
JjJaJ (jLlj-aJI tllLlLu Jc- (.ill ^aJJ (jLljx jx (JjoU (_£j£jui LJjAa Ijji t^JlS^li j 

. (JUiiSI ju-iaJiS I^jLj^j <Uajjji]| t^^LuJI dibUj ^ ILLLj jjILauIl l_ ijal 

tj^,tLa]| JjLoij C(JjlLaJI JjIuj -iJ-l^j J - laJluU jl jS^U AajjiaJI (Jjijj 

.^aAjJCj 4jjiJlj 

^a jlc J t_ fi^>*J AJI Jl L_l jjojUJI JjJ^Jj J JC-LuJj ^ ill ^aitSI 

Jll cjUHI cs -axi J (Artifitial Intelegence) ^Uk-aVI t-jj^UJI 

*bu]| J Ail ^al j ^<-.1-.U, a y| fr \£^J| CjUL <Sl jjSJ L_l jjoiUJI 2-aji 

jLa AjJjliijJI djliUI j^s o*.laS jpSI La jaC ^<--1 'tU. ^.Vl ^.l^jJI CAjtl 

J jjjiall --^ ^ (JJajJ ^c-ab^)JI Jjiju j-aj ac-liSJlj ^^ifcij (JlSjoibj liljjJ 




i J <Jj igC-l^ aVI <*S ^c-abjJ ^llaJ Jjlial! ^fl <j£] .a jSIUI 

lilt -J^" (Facts) jll ilitolull j (jjliaJI J£ .Ipaj ^fl £t»«jxJ (>a jjSI 

LJl^Sflj ^utiill qa^Iu^ 1 g g j-> jj j (Rules) 1(S i I^Ljjj jjjliaJI 
(_j jlkall jjiu ^1 L_buiUJ jjj ^ j&a Ajjjlaill CjUUI U .(goals) ^jjlkJ 

^.laJ AjJjlaiJI lllU]]| qa JJ^I La jjsC ^<~.\ 'tU. ^Sfl CjUJ JJJ«J 

<jjjiij J Jj V j£\ lJ£±Aj JjfttoJI j> ^aJ jrLuu UjSj US JjILJI 

^ jjJa j-aJLl <Luall till j j! AilnlJI frLwiSfl > -sUa jl j JISjjI j c.UjJ l_ijj*J : Vjl 




. 4j-a 



: AJtlSI ^ JjUI JUJ 

. V . . = l-lUJI jjc ■ 

.) • =ajjlu)Vl JJC ■ 
jl (jjjjati. jjl 4_uij.la ^gk Jj' aill jl AjILJI JJC jl ojjluiVI JJC (jC (JLuij 

CjI jjilaJI j frUwSfl j^l * ja. j^laj jJjajj*J jjjja.UA <jj3jjj <iJ 
j^bUj jIMllj £jl jll * jaJj £iM3]| * >]| U JlluL 4JJ ^ L-Wj^Mj JjJj 
La£ AjaJalall AjjIjjJI ^ bjia. jUJikji JISjuAj 4jJ ^ O^J^' ■* ' "T* ^ 

: Jlill JliJ 



I Ala- AjIIjII ljIjUJI (jjji 

Jjill uij : (JjtiaJt 

J jlaJI J£ i-ajV Aja-lliluiVI Aj j3 ^.laluij jl (goal) ^-fi-iA (jjJ jjj Lniacl I j) 

.(JjiJaSI jjfaJ (jJ^ill (J£ I j^' 1 A i£ a all 
■/■»■; laa a (jl jjjlall ^^Jc frill j (jj-laJI ' . w „' ^^Jc (jl A sj£a II ^^Jc 
4j1c-j ,jj.1«JI <-_laJ laa jl l_fijjai (_3jlj^)J £c-ali^)J (jj^ <_jic- "UaJ La (JS 

: jjSlui LllLa.^)a-a]l jli 

" (jj^tSI ^^ic J AiliaJI jx (JjJ-al ^ ja-a " ^^ic 
.(jj ' jl£ Ijj (_)ji ~l,a^> ^ i—la-j j_jjlaJI j»a ^t^"' 1 "'"'^ ^^)a-a " *l^^> a 

J 2 r jr,ll jji J^HaJI t_flVT lilliA jlS I jl j£Jj lA> Lkluu jAij Jllall li» 
La£ <Ln&j]l jl Aij^iaJlj Jjj^ajll ' ■ aJ jl 1.1a. Ijto-a jjfLiui l_fiAgJI 

^1 laoml I j] 1.1a. A4a-a ^^alijj ^gJj ^txajjj Ajl 

: [I 

^UaiJI ^jL £t»alj^lJI (Jjt.i.Vu .11x3 LulaJj (_3j1j^)J £c-ali^)J ^a£aa]l ^JJ 

(j^axJ (JLa.jj L_ljjaiLaJI ' ■ lllaJ LaJj tilli «.Lul v_sAgJI (jaaj ^s^l jc- tllaaJL) 

.LujSj 4a-a^)i]| tlilil 




jb (JjJjJJ £c»ab^)J t_ib>l La-lic (JjjLuJI (JLLaJI J LabajJajl Ajj^alaJI a^A 

J 4 'uul (JjjlaaJI j-ajJa (jSj ^aJ LSa II ai& jl j-a ^C-Jb ,jj^aJI L-laJ a 

Jc. jl£ Ijj (jj Laa a ' ■ la J AiDbJI aLdJjJ ^7- £c-ab^)i]l j£Jj £t-ab^)i]l 

: 4jcU ji^VI Mj^UJI 

^JaJjoU Ajli (Ja. ^c-ab^lJI (Jjx<aj .lie AjC.la.jMja^l Ajj^alaJb ^^jajj 

jitj (^^a 4ija-aJ ALLuJI tlll£)laJI j (_yia jjill J£ ft! " ' Sjlfcl J (JaJI lift 
<_£ja.l oj^ ojlcb ^jiu ^c-ab^oll jl toJjJa. Jjla. ^baiuil J (JaJI 

J LiiJal I jj lillj Jlla .^c-abjJI J Apa. (Ja..la£ Ajlj Jj^a jj ^ill JaJI I a laluba 
(Jj3 jx j_ya Laa a <-_laJ jl£ Ijj (j^a jbuC <-_laJ jjjlall jl AiDLrJI (JjjLuJI (JLLaJI 
bJLui lij ^c-ab^lll (Jjt.iS Aic Ajli (jj Jc. <-_laJ jt£ Ijj (jj Aaa-a L_laJ jjjlall 
J jfljl (_la-J Laa a (jl 4 LSa La ^Vinm (Jj^JI ' ; i^lui ^L^sbjJI jli jLaJC- L_laJ IjLa 
J 1 aJ 1 a Ajli (jj Jc L_laJ jl£ Ijj (jj .laa-a L-laJ (jjjlall (Jj-aJ LaJjc j£Jj 

£t»abjjJI J (^ja.1 ajM (JaJI lift LajaJjoi^ ^aJ t^jj^aJI i—laj Laa ^ jl (JaJI Jj 
. iil]j£ ^u^aJI <-_laJ jLaiC (JaJI Jj J 1 <aJ 1 a AjljuJI jx l*a.lj 

: ^jJaUjil cjjL-VI [J 

^1 j^'i, ,.l j ^LJulLaJI Aajj dlbLnll Jla-jj J JjjijJJ AiJ -I laluij j£«aJ 
^■laluba jjj L_liaUajJI ^ljuj Ia4> j ^L-abjJI jajju c.Lul AjjLuJI Jc Llila.^)a-a]l 

JJ J <J*t jl* t>a AS Lax L_ljxulaJI j ^b Jill 




((( Ljal j«JI ) ^bV! ) 2L**UJ) ^jjy ■ 
(((( *Ljjall) rJ l*JI) 4~>UJ) ^jAj) ■ 
(( ^jjjtill) ^jjj ) :uJ ■ 



AjLa^l (jjSioJ ^jlxllj (JJjJJ LilLuJ lilj 

<jL»^I (jjSluj Ual^)jta. (JJJ-lj (j-a LilLuj lijj 



.Ujai Ajjjlaill ljUHI qa jkuVI 



*-* j*^ j Jj^' * j*^' £}J e> uj^j (Jj^jj^ g^^jj <J bj£j 

*. jaJI j ^-abjiJI Lgjt* J-aUij ^pll *UjiVl <— sjj*j ( domain) JU-aJb 

jjj iajjj ^pll ajs (predicates) cjIssViL ^bll 

L-Lua j <ja ^jj (clauses ) till jLwJL diJbil «. jaJI Lai c.LuiSfl 

Igulc. (_ ( Jj\\ tll^jLuuJI c.LLcj ^JJ3 jll c. jaJI Lai ^gljia II ^Jjl jll jl (jjliaJI 

. ( Goals )<_sI^aVLj t_ajsu La jl (7-abjJ 
yl £_llaiuij ^Jj^. t_L)Uai] 4jjJab__)JI tllLc.^)3l l_fij*j ^jl JULaJI li& ^ 

^1 ^LuiVl ^-sjj«1? g-ab jJ Ijjj .tSUi Jc. *Lu t_j^LUl ^Ljjll LLiill ^ 

j jJI aj£ jl UJI aj£ jl ^Jjill aj£ jA j C5 j*-aJI <^abj3l JaLiull lJLUI 
L-1C.JJ (j* j ^JiUI ojS 4-1C-JJ (j-a 4jL>VI ^ab^)j]l I JJJ lillj .1*J Al jILII oj£ 



♦/Program/* 
domains 

student, activity = symbol 
predicates 

likes (student, activity) 
clauses 

likes (ali, "foot ball") . 
likes (omer, "basket ball") 
likes (osman, "volly ball") . 
likes (ahmed, "ping pong") . 
likes (ahmed ,X) if likes 
(omer , X) . 



ijjaj =JaLuu 1 i_JUa 
(Lluu c tJUa) 

)jj (<_pi t ia^l) UiCjJ 



(jjjljSj <_LiUaJI frVj^J ojjoiLu dlbc-j <_^Aj (JjjLlaw ' ejLwJI aAA 

. yoC La (JS ' . J .laawl (jl jAj (liA .1^.1 j (jjil£) 



jaull LJ k. (goal) t-fiA* Iaai CjVjIuuJI * jik jA j £jljll (■ j=JI 



Goal 






likes (omer, "basket ball") . 






yes 




Goal 






likes (omer, "ping pong") . 
No 






Goal 




V 


likes (ahmed, "basket ball") . 






yes 


("4luJt S jS" 


I* 3 



. A Uatt CllUuaJill Lai ojLutSI jjkl ^ -Oaijj 



"ja*j" L_l AjL>^I tlulS Aiuill Oj£ AjaJ jaZ- ^-IC-JJ (Ja £^aL\jill lillui La-lic 
XaaJ 4-1C-JJ l)* ^-aLjill liSLui La.lic lilliSj t(jjlSaJI (JLlljUc (Jlulj tillj <jV 
L-IC-JJ La <_ 1C-JJ -LaaJ (jl 4 LSa (jo tdlj LaAlluLa L_lL>l ?AluJI Sj£ 

.JaLoU (jo j»aC- 4_l3 

V "V"^ S- 1 ^ ^ » ' (J* 2-«Ljj]l lilLui LaOic Lai 

. lillj LgJba ^clUuiJ (jl (j£-aJ Ai^lc. jl dllil AiSJ OjLlC Aa. jp 



jA 4jjj*JI <a^.jj]| ALIsj (jjjluJI ^-a^J^I X i_fijaJI 

Ijli Ailia-a Luis j-aj^l J^-*^-? cr^J (JJ^J^W cs^ J^*^ -j* J 





goal : 




likes (ahmed, X) . 


( JJJ i .lA^l) JJ 


X= ping pong 
X= basket ball 
2 solutions 





ja ^ jSf! A^uall .AiuJI sjS j 4i jLLJI ojS ^jall (jiau (X) jl <jj jl ij\ 
J£ Aas>I jb S^Ti*.,.* AjjUill <UuaJI j aJ jLLJI ojS l_ic. jj jl <LiaJI 

. jaC- Ajjsj JaLuU 



^1 1$jL (capital) j±£ t_a jaj loij jl CjI jjAIJ ^ 

j*j£ My_name_ is (_) j ^1— SjSfl j i_a jj^JI j* jjc 

j^ ^oj ^ajj c_i!jj LjV d& 1st- boy j^jil iJ (Jj^jj^ j^*^ 

. jjj£ i_aj^. 

clllj clll jjilall j^-aj jl frLuoil jj^J jl L«j-aC 4^ajjJI tllliJ ^ J i iaSJ 

UjJC-j p j j^a j jj j-a ^JJ cs -i*-«J 



likes (ahmed, X) ^ likes (ahmed , Sport) J-aij - 

likes (Y, "foot ball") J* likes (Student," foot ball") d^L - 



goal : 


UflJ* 


likes ( student, foot ball) . 




Student = ali 




I solution 





(facts) (jjlSa. (> uj^j (Jj^jjj ^ tijl jb*J1 * j^- jl b j^j 

^^ic. JjjLuill JULaJI ^gk ^lIa .(.\aui\ (jjj iaJjJ 4jDlc (JSjoi ^ Igjc ^)i*J 4jjAaJlj 
Lai l^LjJja] UjJS Jlj sj^j AJjUa 4-1" fiJ^J J (jUuc-j J^Cj 

LL ^Ua CjI jjilaJI *UJ Ja j^i tilbA US (likes) m^jj 

A (small) jp^* <-*j=»-j ^Vl I^jj jl ja j ljU&UI! j cjUI^I ^Lu^Sf 

^^ic L_n£j^]l V (jlj (. ( ) <A^JCj ^alijVlj t_SjjaJI QA t—llSjM 



j-ewcj U.LP ^Jj^-' tftj tejtfll OlSLJ.1 j\ fljyiOl ^J^ - ' flJlAa-»l j&i 



1 ^Jlst* 



Uai. jl ^Ja i a 4_ill!i]l (JjjliaJI j dlljUaJI ja ^1 jjj 



valuable (flat) 
valuable (car) 
owns (mohemed, house) 
eats (cat, meat) 
eats (cow , grass) 
car (corona ,blue,M 86) 



il«a-«) tilHaJ 

(An t fiijj t Ujjs) 



ojLwJI I La (jjj JJJ 4jJ ^ i a (Jjla^ jl dlljLlC £>i& J£ 

<L«j 44 iljLJIj tdJUJI :Ua jjiiJl *£>lc. ^Ua iMjII JIU ■ 
J£VI :Ua 

. J jSLiij 



Domains 






person , activity = symbol 


<!>j - 




predicates 






likes (person, activity) 




4 J^-*- Ul) (_L^J 



jUJI ^ aJUI (fact) UfiaJ h±£ |j| IkiJI jjj 



likes (10 ,x) 

lilliA ^1 (type error) AJUjj aAL!^\ i_j jx«UJ ^^ini lil j ^ j 

:(V JUU) 

IljIjLxII j^. AJIjII (fact) AlaaaJI UjuS Ijj UaaJI jjj 

likes (ali, "foot ball" , "basket ball") . 



domains 

brand , colour = symbol 

age , price = interger 

millage = real 
predicates 

car (brand, millage, age, colour, price) 
clauses 

car (toyota, 45000,5, white, 800000) . 
car (ford, 30000,4, blue, 500000) . 
car (datsun, 20000, 3, red, 300000) . 



(A 'U^w' ' ' i • • • '1j 

(° 'jjj tt *r » » » » cjjjfl) mjjc 



goal 

car (Brand, Millage, Age, Colour, 500000) 



.IgjjJ jl Ia^oC jl 1 3"'- laj ^^ill AiLuuJI jl IgJjJj^ (jC jlaill « « « » « 

jl Igjlii^al j^j -ijjsJI 4JJ*JI tillj (jjSaJ ^^jJI Aj^tSI jl L_ljjojLaJI t _ U>J'" 

. (Jjjl U-^J^J till jiui £ Ia^oC j (Jj-<s V • • • • Ifrjal uba 

Brand =f ord Millage = 30000, Age =4m, 
Colour = blue 
1 solution 

Ajjc jc ' " <j Cfi^j <j^*-* J*-" 1 ? (IF- U ^ ' " ;j V oJilc jSJ 

"r«» » » 

goal 

car ( Brand , Milage, Age, Colour, Price) 
and Price < 35000. 

o-lia. jJI 4jj*]| 1$jV jjjoul^ll Ajjc ^ lJi^JI 11a j^k. AjU.VI jjSlui 

: 4_j]til| tllliiJI ^c-«b^)ill ^ja-luij V* » » « » (j<s (JSI j*jjJI iajjai (_3^j (_^l 

Brand = datsun , Millage = 20000, Age = 3, 
Colour = red, Price=300000 . 
1 solution 

^Jc jjjj jaaa Jj Jail ^1 j=l\ lie dbbJ sjA J£ ^gk t_jc jj V U£ I j] 

: ^g-Stlil jaall ^^ic t_a^JI Jj.l*JJ lilli J»-''"^ 4iU-*a) J-a& JlfLJI J^fui 




goal 

Car (_,_, Age, _, Price ) and Price O50000 
Age = 3, price = 200000 

liUi jl I ^jau JJaia (jlS-4 <^fl (_) <^lc bxjJa j li) Lijl Jiailj lift qa 

^gjaill jl ^jaJ (JjjliaJI laJluil Ijj ^-a^^laJI a^Aj .L-ljl]ao JJC- jJatLall 



likes ( 
eats ( 
washes ( 
owns ( 



, foot all) 
, bread) 



. ) 

clothes) 



t _ ) jsL 
(_ ) J«*i 




:(^ . Jl*) 


domains 








pupil = symbol 








age = integer 






cr^J = 











predicates 

player (pupil , age) 

clauses 

player (sami, 9) 
player (isam, 10) . 

player (ali , 9) . 
player (oraer, 9 ) . 
player (Ahmed, 10) . 



player (Pupill,9) and player (Pupil2 , 9) and 
Pupil2<>pupill 



r " 

JajjoiSI Jjis^ V (_s-«bj (jl 'Kji ii (j^j ^j-ttbu Jj^Jjll lillj Jjaa^J (j-* <Jjl ^^'"J 

diaaJb ^c-abjiJI ^» jiiui 111 ^bll IloJjI! (jjflj jA J jVl IloJjI! (Jj^j VI jA j tlilbll 

I aJjikJj (Jj|_jiul ^-i.iul j-oxJI Ja^jai (jsaj 0"° Ji^ ^„'"'J CS"*^" 1 Axalj (jC- 

£c-ab^)i3l (_LwaljJ ^aJ (JjiaJI jA ^^ic (jjfll l^-J <_jic ll^lill jA (^bj (jC 

jl laamj 4_5-*bu (jC t_aJji>Jj tllljiui £jaij ^yaxJI Jajjai J (jC- ' " 

bjlaC ^^jll dlljbli.yi jl j£jJ £t»ab^)ill Iajj lilJj (jjiajjaJI (jJ^A (jjla-} j-aC 



Pupill= 


sami 


, Pupil2= 


ali 


Pupill= 


sami 


, Pupil2= 


omer 


Pupill= 


ali 


, Pupil2= 


sami 


Pupill= 


ali 


, Pupil2= 


omer 


Pupill= 


omer 


, Pupil2= 


sami 


Pupill= 


omer 


, Pupil2= 


ali 



Player ( Pupill ,9) and Player (Pupil2, 10) 



Pupill= sami 
Pupill= ali 
Pupill= omer 



Pupil2= ahmed 
Pupil2= ahmed 
Pupil2= ahmed 



dli) jl I frlaJ (jjlj <SLiJI (jJJ AJLiJI 4jI jijj a^ljj L_lVl (JJJ *JJ^I AjI jaa (jjj-akjai 
(jj 3] jjJ 4Jt_L AjIjIxII a ja uJI ( '< > ."ijl CjliDtaJI siA (Jjj^aiu (j£-*J . lj£Aj IfrlaJ 

/ * family program */ /* <LljbtSl S jaJi ^udJ jj */ 



domains 

person = symbol 



predicates 
male (person) 
female (person) 
mother (person, person 
father (person, person) 
brother (person, person) 
sister (person, person) 
uncle (person, person) 
aunt (person, person) 
unclel (person, person) 
auntl (person, person) 
grand_f ather (person , person) 
grand_mother (person , person) 
parent (person, person) 
clauses 
male (ali) . 
male ( gafer) . 
male (bakri) . 
male (eisa) . 



female 
female 
female 
female 
mother 
mother 
father 
father 
father 
father 



batol) . 
fatma) . 
maria) . 
samia) . 
samia, batol) 
ali , samia) . 
ali , bakri) . 
batol, gafar) 
maria, ali) . 
fatma, bakri) 



(l H^ ' " ) 

' " J ' " ) tj 

^^J -"^ '"J ^J"~* uij • " 1^1 

(q<t^ '"J Q<t^ '») (J^ 

■ * j w ' *<j 
| rT>i l'h j (_)<-»'•'■ uij ia. 

(<>) 



parent(X,Y) if mother ( X,Y) or father(X,Y ). 

brother (X,Y) if male (Y) and parent (X,P) and 
parent (Y,P) and XOY. 

sister (X,Y) if f emale (Y) and parent (X,P) and 
parent (Y,P) and XOY. 

uncle (X,Y) if male (Y) and father (X,P) and 
brother (Y,P) . 

aunt(X,Y) if f emale (Y) and father (X,P) and 
brother (y ,p) . 

unclel(X,Y) if male (Y) and mother (X,P) and 
sister (Y ,p) . 

auntl(X,Y) if f emale (y) and mother (X,P) and 
sister (y , P) . 

grand_f ather (X, Y) if parent (X,P) and 

father (P,Y) . 

grand_mother (X, Y) if parent (X,P) and 
mother (P, Y) . 

£p. ( i Y\Y\ (J* j (&o*) -^JJ (£'<->") -^JJ (o*) J^j lM ^) (o* '<_>") t) 
( ifiVi l>» J (t 'O^) ^JJ (£' O") ^JJ (o^) ^5 oLS |jj (<_>a iju) CjaS 



• (t 'o 3 ) t'j (£' <->■") (^) ^ ^ ^1 (o* 'a-) ^ 

.(£ iqa) £1j (^t <j*) cJj (o^) ^ Ijj ((J^ '<_>") ^ 
.(£ tL >a) (£' U-) j»b (o^) J^j (lM |j| (<j^ t <_>«) Jl* 

.(£ t(_>a) tliilj (^t ((_>a) ^1 0^ 1^1 (o^ '<_>") 

.(£ to 3 ) H (£' o*) ^! (u^ 'u - ) ^ 



^tla j&La L-luia £t»abji]l JjJjoj (_>*»-J (jC- jl i nSU uVI ^ bljj Ijj 

!)b* tllljbaJ! bjijj*J ^aJ tllbajLt-a (j-a 4j 

Goal : 

Grand_f ather (maria , Gf ) ^jaJ| t bjU) ±^ 

Gf = bakri ^jSj = JaJl 

1 solution 



. ^abjJI 4^.b\a]l 

Goal : 

sister (ali , Sis) (dsH\ <■ (Js>) 

Sis = fatima A^Jali = u±iVI 

1 solution 



. £c-ab^>il] t-jba^oLt^ {ja ^lHa jA ba 









• Ijl tlllLLull o\ ilAh^Lel\ 4j£& 4_ulfLal , * ol o nil 4JtJ ^ ffl \ 
. /* */ ,,1^ j^ ■ 

(:) (Goal) t_a^JI ^ ■ 





4jlaC JjaSfl 

jc dlLajlt* . (Jjtal! 4ija-<J (_£jaall ^ 4iajjiJI CjIajj cajjaill* (Jjall 

aJjjojjII a^A (Jaj tjjall 4^Lac. -lialj ^ '*<« laJluil jj^ jl j^J ^liuijJI 
jc 4jajjiJI dl^pJj ' ■ Lll a j»a . jj&^li.tiftll j»a Jj ^ jj£j (jl 

tlua.j ^lg-ui (JjaJ (jjAjJjobttJI j^ (J-S'j-^ (_)Aj t (JjA jJjaLttlb ^lg-ui tlila!)lc. 

. a 1st <\ j aSjLui (jj^J (jl jS-«J dlLa^oLtAll ai& jl 

^_iJI AjjuiILoII 4jJ]I CLul^j (JjUH (Jjx^ajll ^ a tubal] t_ljjaiLaJI - laJluil aJ 

JaJ i all ^»la ^_yajxl\ 1-lgJ j (JjljJ^ ^s-* L_ljjaiLaJI £a l$J L_liaLiaJI (j^-aj 



domains 
name = symbol 
age= integer 
sex = symbol 
motive = symbol 
mark = symbol 
desine = symbol 
activity = symbol 
predicates 

person (name, age, sex, activity) 

interbles (name, name ) 

killed (name, weapon) 

marked_with (name, mark) 

motive (desire) 

owns (name, weapen) 

owns_proboly (name , weapen 

operates_identically (weapen , weapen) 

suspect (name) 

clauses 

person (ali,25, m,football_player) . 
person (ali, 25, m , putcher) . 
person (fatma , 20, f , hair_dresser ) . 
person (ammar, 25, m, carpenter) . 
person (fatih, 25, m, pickpoket) . 
introubles (fatma, fatih) . 
introubles (fatma , ammar) . 
introubles (siham, ammar) . 
killed with (siham, club) . 



motive (money) . 
motive (troubles) . 
marked (samia , blood) . 
marked (ali , mud) . 
owns (ammar , woodenleg) . 
owns (fatih , pistol) . 

^/background - knowledge/* 

operates_identically (woodenleg, club) . 
operntes_identically (club , cafeteria) . 
operntes_identically (scissors, knife). 
operates_identically (boot, cafeteria) . 
owns_probably (X,boot) if 

person (X, football_player) . 
owns_probably (X, scissors) if 

person (X, -,- ,hair_dresser) . 
owns_probably (X, object) if 

owns_probably (X,Ob ject) . 

goal : 

/* Suspect those who own aweapon with which 
Siham has been killed */ 

suspect (X) if killed (Siham, weapon) and 
operates_identically (Y,weapen) and 
owns_probably (X, Y) . 

X= ammar 

1 solution 

/* suspect persons who have troubles with 
Siham */ 




goal : 

person (X, _, _,_) and introubles (siham , 
X) . 

X= anuria r 

1 solution 

/* suspect kichpockets whose motive coud be 
mony * / 

goal : 

suspect (X) if motive (money) and 

person (X, _, _, pickpocket) . 

fatih 

1 solution 



(j-a Ajfuia (J>J jl-aC lililaJj dljj tilllaJ ^^Jc jl£ LaJj djjJb jl LjjalSJI ^ ; 

. jjja>^M j-a ^frf" JM^I lilS I^A 
UjSalSJI JsuIa. £a ^lg-ui L_! jjJaJ (JjaJlj La^ILa ^jlill jjfLl jl j£-aJ : Lulj 

1 > J ' " lIjS A3 ^Lj-u) jlj ^U-ui j jLaC jjj (JlSuij liUliA jl LaJ I IjJIj 

. jLaC jA jjAgiall L_ljal jjSj 'Uiulc. 



g?>jF= jill 
j =£ib}l 

yj) ^ib 

( c xji ^ ^yi) 

. ^jLaC t^l^-ui^ JISjoiI 

.(JU1I) ^alJ 



.( t ) A^Xc 

. ( AjAuia (J^J ' jUc ) ' J ^"'"..' 



^XoJI t(_>a) jmVI (jjflj aJ j ^XaJI Jjs b) (ijj) 

(a- 3 'a") U' Ja^j 

(JSUull) £ih jl£ lij (^) 



(jUaj t — 4 — (j it-i mi j (JUJ!) ^ilj yl£ lil ^,jji) 



f 4>l 



'J 



Ya&I I /Y 

.fij^yi ^is*- jt^i^ <svi uc vtia icl /r 

. ^jjk^ll 2u»J aJVI ^l^jJ Vli« Ja&l /£ 
. JVl jLuuVI *t£i t_i^> /o 

Y^liVi.^l ^ u-J La /V 

.^gC-Ulaj f.l£ill tllUJ tlllL*al 1 <i <i /A 

Yl$jUL-al 

La j AjAt&ll tllU]]| <ja oc.liS J&\ ^<-.l^U, ^ISill CjUJ j! ^ cs l*j IjLa • 

Y(J^JJJ till JJAA La /H 

.^Ljli LLasli ^ukul cjjJjjj AiL Vila Jacl r 

. (<iLal Jacl) Y jjj jjJ 4J«J ^ tllljjiiaJI (_LaL«lil ^aJJ t_fij£ £ 

.(aJjJ Ja&l) (jjljjj AiJ ^ tlla^UJI j frLuiVl t_i^ 

tliljl ji. c.1 LaC-l (jx t_ijjoiLaJI (jS^u 4jjJLaJVI jl Ajj^xSIj La-ab^)J t_n£l j) 1 

. (jJ»-a jilxa JjJ^. ^ 4 m a tllUi ,-il jAi AjjC- el^joJ 

^jj jl iiaJ (j a t_lj uiLaJI (j S^U Aj jjia jVI jl AjJjaJL La-ab^)J t_n£l / ^ V 

. 4_ujjAa1I t_t)Ual t_boilLa]l AcjL^a]! 



iAjI Jl\j AJjLJI _L^aj AjjiaJVI J A±ij*JLi U-aLijj (_uSI j) A 




jjSi jJaill S&tu .« ^1 jaVI (jx JJc Jc JjVI {jji^ eXacI A^j 

I^Vb Jjjfy! ^iajjji i-r^J^I CS^P"^' ft.laC.fyl (_>aljaSf! 




dJbii ^tai jjVi 



.sjUaJI aj& (JjSli .(JjSIuiaII Jc (JlaJ siab ^<--1 tU. ^Sfl fr l£iJ| Jfc JJO*J /YY 
.Igluo Ail ^1 AiiJj (JjljjJ Auij jjj (jjla /Y V 



:For ... Do Alls. 



For < jjiiA>:=< jju^JJ M^IjjjVI A^M> to [Downto] 

< jJtl4lI > do 

<4j£ ja J 4Jaj«j til jbc> 



Begin . . . End ; c& 

For I: =10 to 30 do 
Writeln (1*1) ; 

For I: =30 downto 10 do 
Writeln (1*1) ; 

For I: =30 downto 10 do 
Begin 

X:=I*I; 

Writeln (X) ; 

End; 




V • 1 • (jx jl.lc.VI djUu^a ^j^a-a L-lL aa J ^jaj (J1£joiJ A*L La-ab^)J ' ■ u£l 

: IgJ jl i aa II Jauijll 

Var 

I , S : integer ; 

Begin 

S : =0 ; 

For I: =10 to 30 do 

S:=S +1*1; 
Writeln (S,s/21) ; 

End. 

L— Ua. b a (j-a jljcVI LjlaJj-a ^ L-lL aa J ^jaj (Jl£-uU 4jtL la-ata^)J ' ■ uSI 

: UJ ^LuiaJI iaui jll ^ a>b 

Var 

I, S,a,b : integer ; 
Avg : real ; 

Begin 

ReadLn (a, b) ; 
S : =0 ; 

For I : =a to b do 

S:=S +1*1; 
Avg : =S/ (b-a+1) ; 
Writeln p = *\j*H\ olwy , S) ; 

Writeln ( A = Ja-*j»H' ,Avg) ; 

End. 



Var 

I,N: shortint ; 
Fact : Longint; 

Begin 

Write ( *m*Ji J^af ) ; 

ReadLn (N) ; 
Fact : =1 ; 

For I : =N down to 1 do 

Fact :=Fact*I ; 
Writeln ( * = a.u)i , Fact) ; 

End. 

:Repeat ... Until 

iajjj ^glc t_ia jJJ JajJI jl j£j jl£ I j] jSjJI tlllaLJI (j<4 Lxajll lift - likluij 



Repeat 

Until < v * ( l, w j#«3> 



:While ... Do ^ 

Jajjoi ^jic t_Sfl jJJ (JaxSI jlj^J (jlS I ij jSiiJI tlllaiaJI (ja Ja-ajJI lift - laJLaij 



A.*.x>^3.\\ 



While < (j^Ji j£*2> do 



: IF ... THEN . . . ELSE S jbs 

IF < cjj^jJ J^*J> Then 
Else 



Vj^j" £^ ^jj * 

Var 

score: shortint ; 

Begin 

Write ( ^ulJUjJI 4j>jj J^io I ' ) ; 
Readln (score) ; 
If score>=50 then 
Writeln ( ^L*' ) 

Else 

Writeln ( y u $ju)j ' ) ; 

End. 



:(V J— la) 

lJ ^ gLi Vlj "A, E , I, 0, U" UJ! lJjj^ 

Var 

C : Char ; 

Begin 

Write ( y Jjj> a\ J_> ^ I ' ) ; 
Readln (C) ; 
C :=Upcase (C) ; 

If (C='A')0R (C='E')0R (C='I')0R 
(C='0')0R (C='U')0R then 
Writeln ( ^ ^j^' ) 

Else 

Writeln ( y ^ <-« <j^' ) ; 

End. 

J— Id J-^a, e-ugj If SjLfr ^> ^Ukl^l( ^auj) IN ajLg ^jao^j ^laj 
Var 

C : Char ; 

Begin 

Write ( "djj> ^1 J->-il'); 

Readln (C) ; 

C :=Upcase (C) ; 

If C IN [ W ,'E' , ' I' ,'0' ,'U' ] then 
Writeln ( ^ <-ij*' ) 

Else 

Writeln ( <-« <_h^' ) ; 

End. 



:(A JLJLa) 

Var 

x : Byte ; 
Begin 

Writer \ s^j^' ) ; 
Readln (x) ; 

If not x IN[1..5] then 

Writeln ("iJ^\ tfJlt J^-d( ; 

Else 
Begin 

If (x=l) then Writelnl^') ; 
If (x=2) then Writeln ( * t_>>>' ) ; 
If (x=3) then Writeln ( ^jlo' ) ; 
If (x=4) then Writeln ( *jj>LJJI ') ; 
If (x=5) then Writeln ( ^^LLj ) ; 

End; 

End. 



